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"7 KEYNOTE ADDRESS

THE MARCH OF COCKPIT AUTOMATION:
WILL HUMANS EVER REPLAGE COMPUTERS?

Dr. Earl L. Wiener
University of Miami
School of Business Administration
417 Jenkins
Coral Gables, Florida 33124-8237

The rapid advances of cockpit automation the last decade outstripped the ability of
the human tactors profession to understand the changes in human functions required.
~ High technology cockpits require less physical (observable) workicad, but are highly
demanding of cognitive functions such as planning, aterative selection, and

~ monitoring. Furthermore, automation creates oppertunity for new and more serious
forms of human error, and many pilots are concerned about the possibility of
cemplacency atfecting their performance.

On the pasitive side, the equipmeant werks "as advertised™ with high reliability, offering
highly efficient, computer-based flight. These findings from cockpit studies probably
apply equally to other industries, such as nuclear power production, other modes of
transportation, medicine, military systems, and manufacturing, all of which
traditionally have lookad to aviation for technologicai leadership. Tha challenge to
the human tactors profession is to aid designers, operators, and training departments
in exploiting the positive side of automation, while seeking solutions to the negative
side.



i .;;,:.,. R Mental Rotation Skilts *

Diane L. Damos, Ph.D.
University of Southere California

Abstruct

Four experiments concerned with mental rotation skills are described. The
pugpose af these studivs was to determine the effect of extended practice on
rotztional skills, establish their generality, and determine if they can become
antomated with practice. Fxicaded practice resulted in extremely high rotation rates.
Mental rotation skills teansfixred between stimuli with the Inghest transfer between
stirauli, thet were mosi similar. The possibility of automatization could not be
established.

Recently, the concept of "situational awareness” has generated much interest in both the
operational and research communities. To date, most of the aitempts to increase situational
awareness have been concerned with changing the amount of information displayed to the pilot,
the format of the inforraation, and in some cases the nature of the displayed information.

A second approach to increasing situational awareness is through training This approach
bas generated Little interest to date, perhaps because of the complex, multifaceted natore of the
concept. Attempting to train situationai awareness as a unitary skill may, therefore, be futile.
Training specific skills that contribute to situational awareness, on the other hand, may be an
effective method for increasing the pilc:'s general level of situational awareness.

Spatial information processing skills are frequently assumed to contribute substantially to
situational awareness. Although the specific skills that contribute to situational awzreness have
not been identified, mental rotation appears to be invoived in a number of flying tasks. For
example, a pilot approachizg an airport from other than a southerly direciion may have to
rotate the awrpori diagram mertally to coincide with the direction of approach.

' Mental sotation skills were selected for examination primarily because they appear to
contribute {o situaticnal awareness. Additionally, mental rotation has been extensively studied
in laboratory environments. Consequently, a large data base exists that could be used in
designing experiments and ir:t<rj.-eting results.

Four experiments are discussed briefly in this paper. These experiments were designed
to provide a foundation for a iraining package that would increase a pilot’s situational
awareness by improving the pilot’s mesital rotation skills The first purpose of these
experiments was to determine the effect of extended practice on rotational skills. The second
purpose was to determine the generality of these skills; if situational awareness is to be
tmproved, rotational skills must transfer from s training situation to an operational setting. The
third purpose was to determine if rotaticnal skiils couid become automated with praciice.

- = oy

' This research was conducted under Contrac: No. N0O0014-86-K-0119. Dr. Tom Jones was
the contract moaitor.
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Gegperal Method

é;;ggga;us

A DEC Micro PDP 11 computer generated all stimuli, recorded anc processed subject
responses, and timed all trials. The stimuli were displayed on 2 Tektronix 4125 CRT. Subject
responses were made using 4 X 4 matrix-type keypads attached to the subject’s chuir.

Subjects
Right-handed maies between the ages of 18 and 35 were recruiied for ihe experiment.

All subjects were native English speakers and had no flight training. Subjects were paid a flat
fee for completing the experiment and couid receive bonuses for good performance.

Tasks

The subiect’s task was to disxinguish as quickly as possible between a stimulus and its
mirror image. Except in the training ~hase of Experiment 3, stimuli were presented at tue
upright (0 degree) position and at the 60, 120, 180, 240, and 300 degrez positions. In the
training phase of Experiment 3, stitnuli were presented at increments of 36 degrees. The
subject used the index finger of his dominani to make a "standard” response and the ingex
finger of his nondominant hand to make a *mirror” response.

Three stimuli were used in these experiments: F, G, and a2 24-point abstract shape
(stimulus #29, Va.aderplas and Garvin, 1959). A trial consisted of 30 representations of a
stimulus and 30 presentations of its mirror image. The letter and its mirror image were
presented five times at each orientation. At the end of each trial, the subject was shown his
percentage of correct responses and his correct RT.

A second task, the matrix task, was used in Experiment 4. In this task 5 X § matrix grids
were presented sequentially to the subject. Each matrix had five, randomiv-selected illuminated
cells. The subject’s task was to determine as quickly as possible if the curreat matrix was
identical to the preceding matrix. If the current matrix was identical to the preceding matrix,
it was not presented in the same orientation; the second of two identical matrices was always
rotated 90 degrees relative to first matrix. If the current matrix was a rotated version of the
immediately preceding matrix, the subject responded saine. Otherwise, he responded different.
Approximately 509% of the correct responses on any given trial were same and 509 different.

Procedure

Subjects in the experimental groups in Experiments i, 2, and 3 completed one testing
session per day on each of ten working days. These subjects performed the mental rotation
task with one stimulus during the first week and with the second stimulus during the second
week of testing. Subjects in the control groups of these th-se studies received only five
experimental sessions. Each subject in the first three experimen:s made 10800 responses each
week of the experinent.

Subjects in Experiment 4 received differing amounts of practice. The procedure for this
experiment is described in the appropriate section below.




Experiment 1
Introduction

The purpose of this experiment was 10 examine the effect of extended practice on the
mental rotation task arnd to begin examining the generality of the required skills. Two letters,
¥ and G, were chousen as stimuli. Because both of these ictters were familiar to the subjects
and both were the sume type of stimuli {letters), thic experiment was expected to produce the
greatest number of statistical tests demonstrating positive transfer.

Twenty subjects were divided into two groups. One group trained with the letier F and
transferred to the letter G. The secoad group trained with G ang transferred to F. Although
there was no true control group in 15is experiment, the transfer performance cf one group
could e compared to the training performance of the other group.

esuit
Prelimjnary anaivses. To understand tiic results, the analysis procedure must be

understood. Corract responses in the mental rotzizon paradigm are related to the position of
the stimulus in the following way:

RT = alphs + beta (D) )
where:

RT is the correct reaction time

alpha is the intercept of the equation

beta is the slope of the equation

D is the absolute degrees of rotation of the stimulus from vertical

Thus, mental rotation data can be described by two parcmeters, alpaa and beta. These two
parameters are associated with specific cognitive processes {see Berg, dertzog, and Hunt, 1982
for a brief discussion). The slope, beta, reflects the speed of the mental rotation of the
stimulus. The intercent reflects the encoding of tue stimulus, comparison of the encoded
stimulus with an image held in memory, and response selection and execution. Thus, because
data from the mental rotation paradigm can be represented by Equation 1, the effects of
extended practice and timesharing on rotational skills can be determined separately from their
effects on the encading, comparison, and response selection stages. Similarly, transfer of
rotational skilis can be examined separately from the transfer of the other cognitive processes.

For the first three experiments, each testing session was divided into two parts. The raw
data within each block were pooled to create an average correct reaction time (RT) for the
standard and mirror versions of the stimulus at each absolute degrees of rotation for each
subject. Equation 1 was then fit to the data from each part. Several analyses, which are
described below, were conducted on these data.

For a variety of reasons, estim:ates ©f transfer could not be obtained using traditional
techniques. Instead, the method of zal:uiating transfer of training using curve fitting described
by Spears (1985) was adopted. The data from the first three experiments were fit by an
exporential equation of the form:

dv= cexp (gx) + h 2
Where:
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¢, g and h are the paramelers o be fit
x is the block number
dv is the dependent variable (alpha or beta).

Each of these three parameters represents different aspects of human perfarmance. The
rate of improvement in performance is represented by the second parameter, g Asymptotic
performance, the performance level after an infinite number of trials, is estimated by the third
parameter, h. The sum of the first and third parameters (¢ + h) represeats the point at which
the function crosses the y-axis. In human performance terms, the quantity (¢ + h) represents
the level of pe:“ormance before any practice occurs on the task (Spears, 1985) and is known
as the beginning level. Thus, this technique provides a more detailed analysis of transfer of
training than the traditional formulas, which result in only one giobal estimate of transfer.

Estimates of trapsfer. The results of all of the transfer analyses are too numerous to
recite. Briefly, analyses conducted on beta, the rate of rotation, showed positive transfer for
both groups on ¢, for one group on g, and for the other group on h. Thus, prior practice
affected the beginning ievel cf the rate of rotation, the rate of learning, and its asyraptotic level.

To provide the reader with some idea of the levels of performance achieved, the estimated
asymptotic rate of rotation for one group was .37 ms/degree, which is equivalent to 2700
degrees/s.

Analyses cornducted on alpha again showed transfer benefits for the ¢, g, and h parameters.
Thus, prior practice benefited the initial duration, rate of impiovement, and asymptotic level
af the durations of the encoding, comparison, and response selection stages of processing.
Again, differences in the asymptotic level were unexpected.

Effect of extended practice. Because the average rate of rotaticn was so great, the subjects
may effectively have ceased to rotate the image mentally before making a responss. To test the

idea, two three-way analyses of variance (ANOVAs) (Group X Stimulus Type X Rotation)
were conducted on the correct RTs of the last block of trials of each week. Neither ANOVA
showed a significant effect of rotation.

Discussion

To interpret the results, it is easiest to begin with the transier data. The significant between-
group differeaces on ¢ for both alpha and beta were not surprising; initial performance on a
transfer task typically benefits from prior practice. The transfer effect on g for alpha and beta
also was expected. The effect on h for both alpha and bets, however, was surpnising; 5 hours
of practice was not considered sufficient to produce differences in the estimates of asymptouc
performance between the "experimenial® and the ‘control” groups. These results cannot be
explained at present.

The positive transier for alpha may have fewer practicai implications than apparent. As
noted earlier, aipha represents three stages of processing. Theoretically, pasitive traasfer could
result from changes in the duration of any combination of the three. In thic experiment, the
most logical source of this change is the response selection stage. Before the subjects began
the transfer phase of the experunent, they made almost 11000 responses with the kevpad.
Consequently, the duratior of the response selection stage shouid have been minimized by the
end of the training phase. Because the same kevpad was used in both phases of the



- 5 experiment, the duration of the response selection stage may have been minimal at the
. beginning of the transfer phase, resuiting in the positive transfer for the estimated initial level
of performance. The low initial value of ¢ may also have caused the appatent difference in g,
the rate of improvement parameter.

The data indicate that with extended pracrice, the correct RT was no longes related io
the angle of rotation. Mathematizally, this result implies an infinitely high rate of rotation.
. From a more practical perspective, this finding might indicate that performance became
automated w.th practice. No operational definition of automat:city exists for a mental rotation
task. Consequently, these results are suggestuve of automaticity but not definitive.

Experiment 2

Int icti

Although the results of the first experiment were encouraging, the use of a strictly within-
subject design lirsits the conclusions that can be drawn froem the data; asymmetric transfer can
occur in such designs, influencing the data in unpredictabie ways. The second experiment
attempts to replicate the resuits of Experiment 1 by using a traditional transfer of training
design. Such designs are not susceptible to asymmetric transfer. The second experiment
provides more insight into the generality of mental rotation sxills by examining transfer from
letters to an abstract shape.

Thirty subjects were divided into three equal groups. One group was an experimental
group that trained with the letter G. Another was an experimental group that trained with the
letter F. The third group, & control group, participated only in the transfer phase of the
experiment, which used the absiract shape.

BQSUKS

Estimates of transfer. Analyses performed on response curves for beta showed no
significant between-group differences. Analyses performed on alpha showed between-group
differences favoring the experimental groups on ¢ and h, the initial level and the estimated

asymptote.
Effect of extended practice. The same analysis used in Experiment 1 was conducted on
t the transfer data from this experiment. These data showed an effect of rotation, indicating
S that even with extended practice, correct RT was related to the angle of rotation.
Discussian

The results of this experiment were considerably less encouraging than those of
Experiment 1; prior practice with a letter had no effect on the rotation rate for an abstract
shape although the initial level and the asymptotic level of alpha still benefitted. Again, the .
positive transier for alpha probably reflects famiiiarity with the keypad and is of little practical |
' signiﬁc;ame Additionaly, extended pr.xctic: ¢id pot alter the relation betwzen correct RT and |
the angic of rotaion as expressed in Experiment 1. Thus, the tentative evidence for
automsticity fourd ‘n Experiment 1 was not repiicated in Experiment 2




Experiment 3

Tntroduction

Although less transfer was jound in Experiment 2 than in Experiment 1, in both
experiments the training and the transfer stimuli were presented in increments cf 60 degrees.
Thus, the observed transfer may bave been caused by familiarity with the position of the stimuli
rather than by transfer of rotationa! skills. Experiment 3 used different degrees of rotation in
the training and the transfer phases to eliminate any spurious effects caused by familiarity with
the position of the stimuli.

Twenty subjects were divided into two groups of ten subjects. One group was an
experimental group that trained with the letter G. The second group, a control group,
participated only in the transfer phase of the experiment, which used the abstract shape.

Results

E=timates of transfer. The experimental and control groups differed significantly on ¢
and h for beta. Both analyses demonstrated better performance for the experimental group
than for the control. The groups did not differ on alpha.

Effect of extended practice. As in Experiment 2, an analysis conducted on the transfer
data showed that extended practice did not affect the relation between correct RT and the

angle of rotation.
Discussion

Experiment 3 provided evidence for the transfer of rotational skills that cannot be
attributed to the specific degrees of rot-tion used for the training and transfer stimuli. More
importantly, transfer was found for beta, which reflects the rate of rotation, rather than for
alpha, which reflects the e:icoding, comparison, and response selection stages. Although the
rate of improvement in the speed of rotaticn (g) was not affected by prior practice, boih the
initial level of performance and the asymptetic level benefitted from prior practice.

Experiment 4

introductio

This experiment examined dual-task mental rotation performance as a function of practice
and had two primary purposes. The flist purpose was is to determine if performarnce on the
mental rotation task can become automated with practice. The results of Experiment 1
provided some indication that performance may have been automated. Experiment 4 addresses
the question of automaticity directly by having subjects perform a second task concurrantly with
a well practiced meatal rotation task. If performance on the mental rotation task is unaffected
by the presence of another task, then the mental rotation task can become automaied.

The second purposze of the experiment was 1o deterniine if dual-task periormance is
affected by the amount of prior single-task practice. Because many types of timesharing skills
may be invoived in duai-task penormcmcn su'&,xc {asK [$1% aciice uc;mm somd minknal amount
ray have little effect on dual-task pecformance. Three Jevels of single-task performance were




-~ -indluded in Experiment 4 to determine if increasing the amount of single-task practice beyond
. some minimal amount affected dual-task performance. The three levels required 10800, 6480,
and 900 responses before the duai-task phase of the experiment. One group of ten subjects
.experience each of the levels of singie-task practice.

Results

The results of this experiment are very complex and will be discussed only briefly. To
understand the results of the dual-task analyses, the single-task performance levels of the three
groups on the mental rotation task must be described. The group with the most extensive
practice had the fastest correct RTs but the highest error rate. The group with the least
practice had the longest average correct RT and an intermediate error rate. The three groups
recejved the same amount of practice on the matrix task and did not differ on either correct
RT or error rate. The dual-task analyses revealed no clear advantage for the group having the
most extensive single-task practice and did not reflect the single-task rank ordering of the

groups.

An ANOVA was conducted on rotation task data for the group that received the most
extensive single-task practice. The ten trials preceding dual-task practice were analyzed. The
analysis revealed that correct RT was related to the angle of rotation.

The results indicate clearly that increasing the amcunt of single-task practice beyond some
minimum does not improve dual-task performance; the between-group differences did not
uniformly favor the group that received the most single-task practice. The data were, however,
considerably less clear concerning automaticity; the single-task data indicated that correct RT
was affected by the angle of rotation. Thus, these data did not reach one plausible criterion for
cutornaticity. The most common dual-task criterion--lack of a decrement--also was not met.
Thus, performance on the mental rotation task does not appear to become automatic with
practice.

General Discussion

As noted in the Introduction, these experiments were designed to provide a foundation
for a training package to increase situational awareness. On the whole, the results of the first
three experiments were encouraging. Mental rotation skills improve dramatically during the
first 5 hours of practice. These skills also appear to transfer between stimuli and between
specific presentation positions. Some of the transfer may be caused by familiarity with the
response devices, but some of it appears to be the result of improved skills in two-dimensional
rotation.

Interpreting the results of the fourth experiment ~roved problematic in part because no
generally accepted operational definition of autcmaticity for a mental rotation task exists.
Extended single-task practice had no obviously beneficial effect on dual-task performance, and
providing more than a minimal amount of single-task practice may not be cost effective.

More applied research must be done on mental rotation skills. Clearly, additional work
on three-dimensional rotation is needed. At some point, rotation should be studied in
conjunction with movement of the obisct. The results of these studies indicate that training
mental rotation skills may be a cost-effective method for improving situational awareness.

Lot A A
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~ ALCOHOL AND SOCIETY
 Gay G. Forrest, Ed.D., Ph.D.
L 3208 N. Academy Bivd, Suite 160
S ‘Colorado Springs, CO 80517

". " Thefocys of this presentation will include: (1) a biief review of the historic

- -usas/abuses-of alcohol in different societies, (2) epidemiology and patterns of alcohol
---Jsselabuse in modern American socisty, and (3) an examination of the various

- paramatars of rasponsible drinking/alcohol use in modern Ametican society.
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ORGAN!ZATIC‘%A.. FACTORS IMPACTING
- TEAM PERFORMANCE

Robert C. Ginnett, Ph.D.
Department of Behavioral Sciences

and Leadership
USAF Academy, CO 80840-5701

In 1883, Richard Hackman {now at Harvard Univarsity) and | embarked upon a long
~-terim NASA funded research program. The purpose was to understand and improve
“team performance in asronautical and space environments. That purpose has
temained unchanged but the funding and focus have 2ftered as we have learned
more about the phenomenon and also as we grappled with the areas we did not
“know -enough about. For the current phase of the research, total funding comes from
" the® 'space” side of NASA and is tied directly to cur realizaticn that iong duration
space flight will require a better understanding of groups at work. Afterall, three years
-together in a confined capsule on a Mars mission will necessitate some group
procaess skills if the team is to avoid self-destruction.

Qur focus has svoived more as a function of our laamings in earlier phasaes. in the
first phase, | examined in detail the formation process of commercial airline flight
crews and, at a coarser laval, their on-line crew performance. A most important
finding was the power of the leader in forming an etfective crew from the first moments
of the crew's lite. This study also resuited in a few refinsments ot Hackman's
normative mode! of team performance, panticularly in the area of authority dynamics
associated with effective vs. less effective captains.

Woe aiso realized that teams forming and operating in organizational settings were
very different from teams of students or groups of psychiatric pationts in therapy. In
fact, the organization and its environment playsd a critical role in establishing the
conditions for leadership and taam effactiveness. We have labeled these conditions
“organizational shalis.”" But to understand which organizational factors are most
appropriate for enhancing team efiectiveness would require a large scaia ressarch
efiort--one that iooked at teams performing the same type of work but across
organizations (as opposad to within the same organization). It also would require
teams of iesearchars.

Afbrme kna{ ronsiow nf Phn hﬂr-»knmnnd tha nra:anfnhnn WI" daanrnha *h@ meihm‘wv
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of Phase Two of the research, a ganeral description of the types of organizations
examined, and a brief discussion of the data collection procedures and the teams that




7 collected the :iata, including the range of problems encountered. Finally, a
presentation of the preliminary rasults of the organizational factors based upon the
perceptions of observed crews will be presented. Opportunity for discussion and
qusstions will be provided.



Richard Koubek, Ph.D.
- College of Enginesring & Computer Science
: Dayton, OH 45435

“During the aarly pan of the 20th century, the industrial revoiution brought about
“yadical changes in the workplace by implamanting automation technrology for
S ﬁahysxcanask componants of a worker's joh. Seciety is presently in the throas of
. -anothar revolution with the advent of the information age, where cognitive task
7. sompopents are now being aytomated with such technologies as expert systems and
naural nats. While many paraliels between the two periods exist, the information age
*.  is unique in that task components being madified are no longer visible an! must be

- __inferred.

Due to the complexity of intarasting cognitive tasks, and current technological
fimitations, *brute force™ approaches have only been marginally adequate. Rather,
raspected members of the field have suggested that in order to obtain performancs at
" the human expen level, systems must necessarily incorporate not only the contant,
x4 also the manner, in which human experts perform the cognitive task. Thersicre,
undarstanding highly skilled cognitive performarnce is a criticai element in the effort to
automate cognitive tacks. The present literature suggests at least three components
contrisute to cognitive task performance: automation, problem representation and
cognitive abilities (individual differences). Koubsk and Salvendy (1988) performed a
series of studiss examining these approaches and have found knowladge
representation 1o be the primary determinant in high ievel cognitive performancs.

in this presentation, the industrial and information revolutions wili be contrasted to
identity parahels and potential points for leveraging automation into cognitive tasks.
Second, it will provide an overview o approaches to skilied cognitive task
performance and indicate how they can serve as a basis for expart systems
development. Finally, research will be presented which attempts to determine how
the approaches can be combined to serve as a basis for ceveloping automation
technology for cognitive-orianted tasks.
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S STAY!NG OFF THE GAME TRIANGLE
| AT WORK AND HOME

o = Thomas P. O'Hearn, Ph.D.
i Front Range institute

o 425 West Rockrimmon Bilvd.
Colorado Springs, Colorado 80919

Open, honest sharing of thoughts and feslings can be one way of defining "intimacy”.
in transactional analysis thesy, there are six ways of spending time. They are:
withdrawal; rfuals; pastimes; aciivities; games; and intimacy. In order to achieve
intimacy the essential ingredie:its are two or more individuals who are seeing
= themselves and the others with whom they are interacting as being "OK". When a

~ "not-OK" position enters into thio transaction then intimacy is not available.

Getting on tha "game” or "drar«:s" triangle can makae for nonproductive work as well as
personai relationships. Learning ways to stay out of "gaming” transactions can
increase productivity by creating an atmosphere where individuals are free to share
thair idaas and fesiings. A theorstical model will be gresented which will look at how
philosophical life positions can enhance or interfere with transactions.
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IANAGING BY METAPHOR: ANOVEL APPROACH TO LEADERSHIP

Barrie Richardson, D.B.A.
. Dean of the Scheol of Business, Centenary College
Shreveport, Louisiana 71104

pr can mediocre organizations be transforined into extra-ordinary crganizations?

wrzamoas it mean to be extraordinary? Are thyre principles, concepts, or guidelines

‘thatcan ba used to get extraordinary performance from ordinary people? What doss it
1aka 16 do common things. uncommonly well?

wazs of outstanding organizations in any field of human endeavor seem to have
“gentain things in ccmmon. For one thing, they do not use complicated, abstruse, or

- “theretical techniques. Rather, they use simple, practical concepts. These deceptively
- simple Ideas, ika the ideas contained in the Sermon on the Mount or the Bhagavad-
Glta are easy 10 comprehend, but not always easy to put into action.

An idea can be simple and yet not be simplistic. The Jaguar has simple yat elegant
lings; Einstein's theory of general relativily is summarized in a simple statement. Adam
Smith’s metaphor of people foliowing their own seli-interast as if they were being led by
an invisible hand to sarve the common good is both a simple and brilliant insight that
captures the essence of how the free market works.

Simple yet elegant management ideas are presented as metaphors. By metaphors, |
mean a varigty of anecdotes, parables, analogies, similies; in short, the kind of text that
conjures menta! piciures that can be easily stored, retrieved, and communicated. This
is, of course, an anciant approach to passing on information, but one worth harking
back 10. For in trying to become modern, objective managers, we cften squeeze out the
juice, the poetry, the rhetoric, the feelings, and the emotions tha: are, to a great degree,
what human activity is all about.

This presentation will present five examples of powerful metaphors which can help
gaivanize & team and energize individuals to perform at an exceptional level. The
metaphors are:

1) The 10% Principls, 4) Easter island Mystery
2) Metaphor of the Redwoods 5) The Beaaver Paradox
3} "The Chinese Eys”

This is an unusual approach to management, but there is avidence that both college
students and managers from all industries find the approach memorabie and usetul.
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Larry Silverman
Univarsity of Colorado
Bouider, Colorado

Hwe acsept the principle that leadership can't be taught in the classroom, then we must
.~.lopk elsewhsre for ways to guide the development of leaders. Historical acccinis

" contain many individuals whose character, development and acts teach us imparant
tessans about lsadership. By starting with Piutarch's biography ot Alexander the Graat
and progressing through ieaders such as Caesar, Charlemagne and Joan of Arc,
cenain broad patterns bacome salient. Studying figures from recent history such as
 Alaturk, Churchill and de Gaulle reveals how these patterns have continued to deveizp.
My approach aims to sensitize students to the qualities and behaviors of acknowledged
leadars from the past so they might better be able fo recegnize these qualities in
themseives and their contemporaries.
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' LEADERSHIP EDUCATION FOR UNDERGRADUATES

RICHARD L. HUGHES, Ph.D.
, Department Head
Behavioral Sciences and Leadership
USAF Academy

Many successtul civilian and military leaders believe leadership is not something one
cant leam in a classroom. It davelops through actual experiencs, so the argument
goss, not from bookwork. This view draws too biack and white a distinction between
expanenee ard study, but those of us in academia are guilty of a ditferent error -
somstimas claiming more transferability of intellectual lessons to “real life" than may
. be jusiified. In any cass, both groups have been asking the wrong question. Rather

- than "How much impact do academic coursas have on a student's subsequent
leagdership?® we need to ask *How do academic coursss impact a student's
subsequent leadership develcpment?” We need to think more about how

- coursework can contribute 1o a life-long continuing process of disceming critical

lessons about leaderstp fiom experienca. That orientation affirms the vaiue of actual
axperience in leadership development, but it also affirms the value of conceptual
sophistication in being able to leamn from experience. That orientation also suggests
alternative pedagogical approaches to the leadership curmricuium that would be
geared toward potentiating the student's readiness o leam from experience.

—
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LEADERS UNDER STRESS:
COGNITIVE MANAGEMENT IN REVOLUTION AND WAR

Pater Suedfeld, Ph.D., F.R.S.C.
The University of British Cclumbia
#235-2075 Wesbrook Wall
Vancouver, B.C. Canada V8T 1Z3

Critiques of high-leval decision making in internationa! and national crises have
frequently focused on the errors that leaders commit in processing information. Such
errcrs, usually in the direction of oversimplifying the cognitive field (e.g., ignoring
relevant information, discaraing possibly fruitful options too soon, not considering
how a particular decision would be perceivad by the other side), lead to hasty and
inadequate decisions, and outcomas ranging frcm the less than optimal to the
disastrous. Such concepts as “satisficing,” "groupthink,” "symptoms of deficient
decision-making,” and the "cognitive miser" mods! all accept this paradigm to a
greaier or lesser extent.

An alternative, the "cognitive manager" modasi, holds that intormaticn processing
tends to be as simple or as complsx as the circumstances appsar to warrani. Good
decision makers are those who accurately assess the appropriate level of complexity,
neither skimping attention and cognitive efiort when those are crucial nor expending
unnecessary time and energy on decisions that do not require it. Such individuals, in
any walk of life, are good cognitive managers (as opposed to cognitive misers, who
consistently use minimum effort regandless of circumstances).

A relisble quantitative measure of iniegrative complexity (the decision maker's
perception of several dimensions and perspectives on problems and formulation of
solutions that incorporate a number of these), has been applied to historical
documents to test the cognitive manager model among political, military and
revolutionary leaders of many countries through a span of several centuries. Both
personal and occupationai pressures tend to lead to reduced integrative complexity;
in fact, such reductions consistently praceds simplifying solutions to major problems
(e.g., the decision to go to war). Successful decision makers are those who can
recognize when there is 2 reed for moderately high leveis of complexity, and to
adjust or maintain their complexity ievels accordingly, even under severe stress.
Rather than exhorting or training leaders to sirive for maximal complexity at all times,
a good strategy for lsadership education should make them aware of the cost-benefit
tradeoff batween simple and complex information processing in particular situations.
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Equat Opportunity in the Departmert of Defanse:
Looking Toward a Hew Century

Lt Col Mickey Dansby, DEOMI Director of Research
Jerry Scarpate, Chief of DEOMI's Research Division
Dr. Dan Landis, Director of the Center for Applied Ressarch
and Evaluation, University of Mississippi
Dr. James Thomas, consultant (formerly ¢! Army Research Institute}

The Defense Equal Opportunity Management Institute (OEOMI) is responsible for

training equal oppor nity (EQ) advisors from alf Services and for conducting

B research on EQ issues. This pane! session will expiore trends in the military ED
- arena. DEOMI representatives will present the latast data on EQ within the DoD,

; highlighting trends in representation and utilization of women and minorities. lssues
of concern as we anter a naw century (e.g., sthnic imbalances batween officer and
enlisted corps, sthnic/gendsr composition of the future recruiting pool, sexus*
harassment, and combat exciusion for womenr will bo discussad. Panelists wili
discuss trends and policy changes that may infiugnce EO in the future. Implicaticns of
the changing demographic composition of the Armed Forces will be considgred.
Current research and policy plans will be discusssed as a springboard for audience
interaction with the panel. A number of DEOM: publications wili be availabis {5r the
audisenca.



Fanel
“Lean and mean, but not o0 skort...”

HN. Waliace Sinaike, Panei Chair
Dr. James Voge!, U.S. Army Institute of Environmsnta! Mecicine
Dr. Joe McDaniel, AAMRL/HE, Human Enginssring Division
Dr. Arthur L. Korotkin, University Resaarch Corperation
Bethasda, Maryland
Dr. Haroid P. Van Cott, Committes on Human Factors
Naticnal Research Ccouncil, Washington, D.C.
Dr. W. Steve Seliman, OASD, The Pentagen, Washington, D.C.
Dr. Dave Roberison, Navy Perconns! Research and
Devslopment Center, San Diego, California

The panei will address an imponant and neglected area of manpower rssearch and
policy, L.e., phiysical standards for military occupations. Atthough the U.S. servicas
fiave long had medical fitngss standards for prospsective entrants, relatively ltle is
known about how such standards are related to the aciual tasks required of military
persannai, or whethsr ithoss standards are valid. The demazin is of increasing
imporiance bacauss, in this prolonged peried of damographic decline in the prime
recruiting market, the Cepartment of Defensa may be {orced to make new choices vis-
&-vis entry criteria. That is, in order 19 maintain a quality force we may have to seek
recruits who would heretofore, have been ineligibie for service. Physical or megical
fitness policies may have 1o be changed in order to provide nesded recruits. Further,
it may becomse necassary to redesign squipment 16 accommodats physical
characteristics of service antrants. Change should ba based on established {act
rather than historical precedent and preiudice.

ranelists wiil deal with such issuss as: current physical selection standards, meihods
for develcping standards and guidelines, the relationship cf thosse standards to the
parformance of military jobs, human facters gesign for "non-standard” oparators,
gender and ethnic factors, comective freatment, and political ang societa! tactors.
Patticipants are knowlsdgeable concerning military nersonnei spacialties and reiated
occupations in the private sector. We expest the outcomss of the niseting o be: a)
an agenda for rasearch, and b} acticnable recommendations that can be
implemanted withsut further research and deveiopment.
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R e Panel

Clinicai Consultation within Military Operationai Uniis:
Trends and Prospects

Edwin L. Gerwell, Behavioral Analysis Service,
Departrient of Psychology,
Wilterd Hall USAF Medical Center
Edna Fiedler, Behaviora! Analysis Service,
Dspartment of Psychology,
Wiiford Hall USAF Medical Center
A. David Mangelsdorff, Health Services Command,
' Fort Sam Houston, TX
Walter Sipes, Schcol cf Asrospace Medicine,
Brooks AFB, TX

‘Traaitionally the arena of organizationa! consultalion is viewed as the applications
_grea for industrial, organizational psychology. However, ele:nents such s common
base of training, limited professional resources and preventive applications of
nsychology, have tended to move clinical psychoingy into trie organizaticnal
consultation role. Within the miilitary, clinica! psychologists tend to be larger in
numbars, in proximity {0 oporational organizations and dispersad due tc assignment
to base medical units. Therefors, they are potentially more responsive 10 local
demaands for psychological services.

The various services havs at times systemice!y addressed demands of operational
erganizations by creating speciaiized mental health urits. More commonly, ingividual
psychologists hiave responded to local demands and their own interests. Examoles
of the tormer are the Army's division psychologists. Pilot or military police stress
managament programs offerad te local squadrons represent the latter. The scope
and effectivaness of these various invi:ivements have been inadequately
documented and explored. There .u reason to believe this piocess may portend a
greatar integration of the various specialties of psychology'.

The purpose of this panel is to explore various elements of this process of clinicai
involvement in military organizational consukation and its implications.
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ﬂHAi ARE THB NEEDLS OF THE SURVIVORS?
».u&C Robert K. Gifford, Ph.D., U.S. Axmy
LIC James B, McCarroll, Ph D., U.S. Axmy

. CPT Pauld. 7. Bartone, Ph.D. U.S. Army
Walter Read ZArmy Institute of Research

Haty Pe Ty:.er' PhoD-
MAT Robart J. Przybeleki, M.D., U.S8. Army

U.S. 2rmy Medical Research Unit - Eurxope

'Rhsn iinezpected desths occur in a military unit, thexre is great
‘Atresas on the survivers,who are expected to continue to perform
their military doties while resolving their grief and coming to
_grips with memories of avents that avoked shock and often terror.
‘Ressarchezra 7rom the Walter Read Army Institute of Research and the
S VLS, axmy Medical Reseaxcch Unit ~ Europe have studied the recovery
L. of units and individuals after fatal training accidents, aircraft
~“grashes, and combat. Eindﬁnga regarding the special needs of
" differant groups of survivora =~ including friends of the deceased,
unit leaders; wmedical personnel, body handiers, znd casualty
aszistance personnel - ars discussed.

Strers on Military Leaders after Sudden Death in the Unit
LTC Robert K. Gifferd, Ph.D.

Laaders of military units “hat have just suffered fatalities must
attend to thes morale of sucviving members of the unit while
restoring the unit to full miassion cspability. Further, they
typically have to do this in the midst of investigations and while
under public scrutiny. "roguently this crasates a situation in which
the leadar ensuras that everycne in the unit gets excellent social
and psychclogical supporxt, but there is no one to support the
leadar. The lack of support for leaders stems both from & gelf-
icposed ethic of setting a strcng example and from the fact that in
many settings the leader» rave no local peers to provide social
support. leaders dGevelop a variety of mechanisms to cope with this,
including lsarning to draw strangth from their soldiers, talking
with chaplains, and confiding in thair spouses. Research suggests
that their are zeversl waya in which the paychologist, or other
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interfeiing with the unit’s recovery process.
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Mecdics] Pers.. el Stress After Fatal Military Treining Accideats
MAJ Robert J. Praybelski, M.D.

Medical nnel responding to fatal military treining accidents experience extrezoe
e : pumnamp;.}cmmﬂsmss é'meymcmptto revive crushed or dismembered buddies
77 “whilesypetiors and friends look on. Our studies of five such accidents have found that
m&.hothpemonalmdpmfemﬂ,is critical for the well being and continued
' fiective function of the medical personnel afier these experieaces. o
‘Medical corpsmen received personal su from unit members and peers also grieving
‘the loss. The professional support that helped the corpsmen cope with the death of their
patients same by way of medical debnefings provided by their supervising physician

“In contrast, the physician assistants had no peers locally to_assist thern through the
gricving process. Regarding their professional needs, no patient follow-ups, feedback on
care provided, or autopsy teports were afforded them by the accepting medical facility
phyncians, This lack of support prompted an overly critical self-evaluation and unfounded
concetns regarding the appropriateness of the care they provided. The resuiting loss of
scif-assurance adversely affected the physician assistants’ quality of life as well as
“their abiiity to_provide health care. o .

Recommendations to supexvisors of these health care providers include the following:
provide a medical debriefing for each level of provider as soon as possible after the fatal
training accident experience; keep the ferward medical personnel informed of the statos of
the patients they cared for, including the findings of any autopsies perfarmed.

Fata! Training Accidents: Bereaved Friends
Mary P. Tyler, Pa.D.

Close friends of deceased soldiers experience a significant and painful loss. They also
receive strong support from peers and co-workers, and can play a key role in the “unit’s
recovery. Data from a study of four fatal training accidents in Army combat units suggest
that the primary need of close friends is to be left with their unit, so thata nsturally
occurring healing process can take place.

Within the framewark of work groaps and friendship groups, the needs of bereaved
soldiers are usually recognized very quickly by their peers and leaders. Initially, those
most afecied are beld and comforted. Later, they receive visits from less bercaved
soldiers, and telk together in informal groups to work through their grisf and trauma.

Informal group rituals such as making scrapbooks for the deceased soldier’s family also
contribute to recovery. The memorial ceremony and other formal rituals are helpful in
providing a sense of closure, an oppartunity to express strong feelings in an appropriate
environment, and an affirmation of group unity and shared values.

Besides receiving support from other unit members, the most bereaved soldiers have a
unigue ity to facilitate unit recovery. The most bercaved are perceived as having
] mdgrmrxyoforgivc those troubled by guilt, e.g. unsuccessful rescuers, and to
urge the unit to return to duty in honor of the deceascd. Unit members find formai rituals
more meaningfui and camforting if the most bereaved play a significant role.




W%;g;ipg;ﬁhé"ﬁééds of Body Handlers Following Mass Death

LT ; James E. Me¢Carroll, Ph.D.
. Department of Military Psvchiatry
Walter Reed Army Institute of Research
Washington, D. £. 20307-5100

Rcbert J. Ursano, M. D.
‘Professor and Associate Chairman
Department of Psychiatry
Uniformed <erv1ces University of the Health Sciences
Bethesda, MD 23814-4799

Military personnel can be called upon to provide assistance
whaen mass death occurs. The circumstances of such calls for
assistance are almost always unexpected and people are called
upon 0 perform tasks for which they have had no training or
-preparation. The presentation will be oriented to actions and
decisions that need to be considered by command in the event that
A military unit or inscallation is involved in the processing of
bodies. This paper will describe some activities of military
personnel following recent disasters and the reactions of some
people to their experiences. We will describe the major
stressors that are likely tc be encountered, the range of
reactions of people during and after such an event, and actions
that might be considered by command in the form of a brief
disaster human resources management plan.
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maoeneeuoums ASYSTEMS APPROACH FOR IMPROVING
U7 IHE EFRECTIVENESS OF MILITARY SYSTEMS

Hal W. Hendrick, Ph.D.
Ogden Brown, Jr., Ph.D.
University of Denver

Andrew Imada, Ph.D.
hajmedin Meshkati, Ph.D.
University of Southern California

Summary

The concept and basic dimensions of macroergonomics are reviewed.
Macroergonomics methods such as organizatiore! and work systems analysis and
- participatory ergonomics are reviewed. U.S, and international examples are presented
from the panelists’ ressarch and experience. Macroergonomics iscues and potential
applications in the miliary environment are discussed.
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PANEL PYROPOSAL:

APPROCACHES TO STUDYING CREW PRODUCTIVITY AND GROUP PROCESSES
USING HIGH FIDELITY FLIGHT SIMUIATORS

In recent years, the use of flight simulators in aviation
training has expanded (Foushee, Chidester & Helmreich, 1988).
Flight simulators, however, also have applications for research
since they provide a way of studying detailed behavioral
sequences and communication patterns which would not be possible
in actual line operations. The development and use of full
mission simulator scenarios could aid researchers in examining,
under controlled conditions, such things as crew productivity,
group processes, crew coordination and leadership (Foushee, et
al. 1988). The proposed panel will attempt to highlight the
various ways high fidelity simulators can be used to study
aspects of aircrew productivity and coordination.

Each panelist has conducted research using data frox a high
fidelity B-727 aircraft simulatcr in a NASA-Ames simulation
facility. The panel members were selected because they
illustrate different methods of using flight simulators to
examine crew productivity issues. For example, Tom Chidester
takes a fairly traditional experimental design approach teo
examine the relationships between input variables (i.e.,
personality) and outcones (i.e., measures of team performance):;
Steve Predmore, Barbara Kanki and Sharon Conley, in contrast,
use more exploratory methods to examine the group processes that
zediate such relationships. Regardless of the specific focus or
approach, the wethod of using simulator data to examine aspects
of crew processes and performance is common across presenters.
The panel session will be designed to encourage comments and
discussion from the audience. Robert Ginnett will serve as
chair of the session. The panelists are as follows:

1. Thomas R. Chidestar (NASA-Ames, Moffett Field). Tom
Chidester will present a simulator study examining the
impact of crew selection along dirensions of personality on
crew effectiveness. The study design includes the use of a
scluster analysis" method tc cluster personality traits
(Instrumentality, Expressivity and Achievement Striving)
into general constructs. This simulator study provided a
database for the more exploratory studies of group processes
conducted by Predmore, Kanki and Conley.

2. Steve Predmcre (University of Texas, Austin). Steve
Predmore will discuss the design and findings of his study
examining how crews attend to abnormal operations and
interruptions during simulated flight. He uses an

A3 Mt mamtrdma mhha wmamd awmad T -
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effective crews.
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3.

‘Barbara G. Kanki (HASA~Ames, Moffett Field). Barbara Kanki

will discuss the use of a simulator design to examine
‘averall communication patterns that differentiate more and
less effective crews. The study focuses specifzcally on
interactive behavioral sequences and the way in which
coamunicacion patterns mediate the effect of personality on
group performance.

Sharan C. Conley, (University of Arizona), Don Bryant (NASA-
Ames, Moffett Field}, and Yvonne Cano (University of
Arizona). Sharon Conley, Don Bryant and Yvonne Canc will
report the design and findings of their study examining crew
dynamics of mcre and less effective crews. The research
contrasts four three person crews flying three legs of
fiight in an aircraft simulator. The study specifically
exanines informal group processes that facilitate task
coordination.

Kathy Mosier O'Nelil {Unlversity of California at Berkiey). Kathy
Mosiar O'Neill will discuss team and expert decision making strategies, use of
information, and the influence of personaiity nr the decision making process.
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Panel Discussion of Aircrew Performance Measurement Issues

Wayne i.. Waag
Herbert H. Bell
Air Force Human Resources Laboratory

Richard W. Cbermayer
Donuld Vreuls, Panel Discussant
VRC Corvoration

Anthaony P. Ciavarelli
Navy Postgraduate School

Marty R. Rockway
Gary S. Tiumas, Panel Chair
University of Dayton Research Institute

The training applications of aircrew performance measurement
are numerous. Valid and reliable measures are needed for such
purposes as (1) performance feedback to the instructor and the
student, (2) student perfcrmance diagnosis, (3) student performance
assessment and grading, (4) training system evaluation and
management, and (5) prediction of job performance. Different types
of performance measures are often necessary depending upon the
proposed use of the reasures in the training environmment. The
development of adequate performance measures is also required for
research and developmeni applications. For example, sensitive
meagures are needed to evaiuate the effectiveness of new training
methods and training wmedia such as simulators and part-task
trainers.

The panel members discuss why performance measurement
development has lagged behind the techrology available for
recording, analyzing, and displaying performance data. Fundamental
problems in measurement development include: the lack of a general
theory of human performance, establishing criteria and standards
for performance, determining the validity of performance neasures,
and the fact that important components of performance are not
observable. Discussion includes lessons learned in performance
measurement development research, technigues and methods for
establishing reliability, validity, and useability of measures, and
the role of the human observer in performance assessment. Panel
members also present the results cf ongoing performance measurement
research and guidelines ror future perrormance measurenent eifuvris.
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Cardipvascitiar Reactivity in a Military &
U.S. Goevemnmaent Civilian Population

Robert D. Hindelang
Tommie G. Cayton
Nationa! Defense University

Suzin E. Mayerson
Uniform Service's University of Health Sciences

Two hundred fifty-one male subjects (207 military officers and 44 government
civilians) were administered carciovascular reactivity testing as part of a health risk
appm:sa! Reactivity testing consisted of mental arithmetic and video game
chelianges during which blood pressure and heart rate were recorded at one minuia
intervals. Thirty-five percant of the total population excesaed the ciinical criterion,
mean arterial biood pressure of 107. Officers were less reactive than civilians;
howavar, thare were no diffarences among military services. Separate analysis of
ask chailenges indicated officers wére significantly igss reactive on mental

" arithmetic. These groups did not differ on resting blood pressure tut civilians had
greater resting heart rate and were aiso significantly older. After adjusting for the
effects of age and heart rate, no group reactivity differances were found. These
results will be discussed in light of possible effects of military attributes as well as
measurement issues of cardiovascular reactivity.
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Military Officers in Human Factors Engineering:
Responsibilites, Roles, and Realities

In December 1988, DOD Directive 5000.3, Manpcwer, Personnel, Training and Safety in
the Defense Acqmsmon Process, was approved, mandating that a1l DOD components in
cooperation with industry adhere to human-system integration objectives. 5000.3 states: “The
DOD shall maximize the operational effectiveness of ali systeny . . . by ensuring those systems
can be effectively operated, maintained, and support=d oy well qualiﬁx':d and trained people.
To do so, human capabilides and jimitations must be fully considered early in the systems
design process”. Key resources within DOD for supporting human factors research and
implementing human engincering i3 systesas e*mgn aad acquisition are its behavioral scientists
and psycboioglsts in uniform. The purpese of this panel is wo wize a Tri-Service look ar what it
means 10 be a military officer involved in the specialized field of human factors engineering.
Issues to be wreated ircivile: whstrer dwae &¢ o should be well-defined career paths for
military human faciors engineers; unique cpportunities, as well as drawbaclks and limitatons,
associated with being a military human factors engineer, and typical job descriptions,
compared with the appropriate/icea! utilization of these personnel. The panel will conclude by
assessing the current impact of human factors engineering on the acquisition and design
process, and by addressing the controversial question of whether or not the DOD even needs
military representation among its human factors engineers.

Proposed Panel Members

Moderator: Lieutenant Kristen Morton, USAF
Harry G. Armstrong Aerospace Medical Research Laboratory
Wright-Patterson AFB, OH 45433-6573
AY 986-7142

**Lieutenant Colonel Gerald P. Krueger, USA
US Army Aeromedical Research Laboratory
Fort Rucker, AL 36362-5292
AV 558-6866

Licutenant Colonel Wiiliam P. Marshak, USAF
Harry G. Armsirong Aerospace Medical Research Laboratory
Wright-Patterson AFB, OH 45433-6573
AV 785-7555

Licutenant Colonel Thomas McCloyv, USAF
Department of Bchavioral Sciences and Leadership
US Air Force Academy, CO 80840-5701
AV 259-4305

Lieutenant Commander Thomas M. Mitchell, USN
Naval Pestgraduate School
Monterey, CA 93043
AV §78-2620

Captain Jack D. Mohney, USAF
Aeronauncsl Svstems Division {ASD/ALH)
Wright-Patterson AFB, OH 45433-6503
AV 785-9750
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A Structural Assesament or Classroom Learning

Timothy E. Goldsmith, Ph.D.
University of New Maxico

Abstract

This paper describes a technique for assessirg classroom learning
based on & studaent’s judgments of the interrelationships among the
central concapts of & domain., These judgments are subjected to s
scaling technique (Pathfinder) to produce a conceptual network. The
naetwork ts hypothesized to reflect important characteristics of what an
individual knows about the domatin. This hypothesis was supportet by
demonstrating that network structurss of better students are indeed more
similar to an idealized referent structure of the domain than poorer
- students,

~ Jo-be knowledgeable in some area is to understand the interralationships
among the important concepts in that domain. It is a long standing assumption
within cognitive and educational psychology that this organizational property
of knowledge can best be captured with structural representations (e.g.,
Bowar, 1972; Collins & Quillian, 1963). A fundamentai problem with
conventional educational assessment procedures is tnat they are in principle,
incapabie of explicitly representing this configural proparty of knowledge.
Rather, classroom learning is assessed in terms of parcentage correct, or in
the case of standardized tasts, a percentile ranking within some designated
population. In some instances performance may be aralyzed into subscales, but
for the most part learning is represantad in terms of a unidimensionsal scaie
reflecting the student’s rsiative class standing.

The need for procadures that assess and represant conceptual properties
of classroom learning was recognized as earlv as 1972 by Shavelson and his
colleagues (Shaveison, 1972; 1974) who took the view that classroom
instruction is most properly seen as the communicatinn of & spacific structure
that 13 implicit within the curriculum of a subject matter. Shavelson's work
provided the impetus for & slowly developing literature investigating the
relationship between derived cognitive structures and domain performance
{a.9., Navah-Benjamin, McKeachie, Lin, & Tucker, 1986). Unfortunately, most
of this work has suffered from one or more problems. First, the data on which
the cognitive structures were derived were averaged across subjects and
therefore failed to assess individual students. If this approach is
eventualiy to be used in the classroom it must be applicable to individual
students. Second, the assessment procedures often required students to
directly report tha organization of their structure. There are reasonable
concerns (e.g., Nisbett & Wilson, 1977) as to whether we have direct conscious
access to cognitive structure. Third, the derived structures were often
assumed to be hierarchical. Hierarchical structures may be appropriate for
some comains, bul nol ail. IT #ould be preTerawis not to constrain the
sojution to a hierarchical representation, Finally, the basis for comparing
the simiiarity of structures was ofton subjective. Id2ally, we would employ
an cbjoctive quantitative means of assessing the similarity of
representations.




0f the many behavicral changes that may occur with the acquisition of
expertise, we are particularly interested in judgments of relatedness among
central concepts within the relevant domain. This set of relateuness
judgments is assumed tc reflect the state of an individual's knowledge. This
assumption is tested by examining the predictive validity of such relatedness
Judgments. However, rather than attempt prediction with the raw ratings, the
history of psychclogical scaling suggests that transformations of the ratings
will prove more useful. Therefore, a major effort of our work in classroom
assessment has been to determine which transformations of concept ratings have
greatest predictive validity, The preference of one transformation cver
another is determined first by its validity as a predictor of domain
performance and second by its represantational simplicity relative to the
complete data. In the present study we are specifically interested in
determining whethar Pathfinder (Schvansveldt, Durso, & Dearholt, 1685)
networks have greater predictive validity than raw relatedness ratings or
mulitidimensional scaling (MDS) derived represantations.

To assess the predictivenss of a student’s cognitive structure we need
some means of objectively comparing a student’s representation with some
idealized referent representation, which in the present work is cobtained from
the instructor. 1In the case of raw relatedness ratings, we may simply
calculate the product-moment correlation (this and all subsequent correlations
are Pearson correlations) between corrasponding values in the student’s and
instructor’s ratings. Ffor MDS representations, we first calculate the
euclidean distance betwean all pairs of points in the n~dimensional space and
than calculate the correlation between correspondging distances in different
representations. A similar approach is used to compare Pathvinder natworks
but now graph-theoretic distances between nodes in the derived retworks are
correiated. A second similarity measure for networks is a set-theoretic index
of closeness (C) described by Goldsmith and Davenport (in press). Briefly, C
examines the degree to which the same node in two graphs is surrounded by a
similar neighborhood of nodes. The values of C range between zaro (for
compiementary graphs) to one (for isomorphic graphs). C is assumed to assess
structurai (i.e., configural) similarity of graphs, and therefore we
hypothesize that C applied to Pathfinder networks will indeed allow higher
pradictive validity of student knowledge than cther representation/comparison
methods.

The basic purpose of the study was to assess whether the degree of
agreement between & student’'s structure and the instructor's structure was
indicative of classroom performance as measured bty conventional testing
techniques. We hypothesized that studants whose structures more closely match
the instructor’s will indeed be more knowledgeable and hence perform better on
standard examinations. We further hypothesized that a measure of
representationsl similarity that assesses configural relationships of
knowledge elements will be mcre predictive of performance than one not based
on configural information.

Method

Sublects and Domain

A total of 40 students from a 16-week sophomore/junior level college
course on psychological ressarch techniques participated in the study with 20
students coming from each of two separate courses taught in different



7 -samestErs by the same instructor. A set of 30 central concepts in statistics
" and axparimental design was selected by the instructor in conjunction with
-other faculty members who taught related courses. Student performance in the
_course was measured by three exams and two papers totaling 480 points.
Brogedyre
Tha purpose of the ccncept rating project was explained to students at
~ the baginning of the semester. Thay were told they would rate the relatedness
of 435 (30%(30-1)/2) pairs of concepts at the end of the semester, and that
these ratings would be used to asssess their knowledge of the course material.
Students ware allowed to earn up to 20 extra course points by perfcrming well
on the task. Students performad the task individually and at their own
conveniance on microcomputers located around campus. The course instructor
also rated the concepts to provide a referent structure.

Students were asked to judgs the relatednsss of each pair of concepts
using a T-point scala where “1° corresponded to less related and “7” to more
ralated. Students were first shown the complete set of concepts and
encouraged to pick out concept vairs that were highly related or highly
unrelated to serve as anchors. E£ach pair of concepts appeared left-right
contered below the rating scale. A bar marker appeared initially at rating "4~
for each concapt p&ir. The bar marker could theh be moved with the left and
right directional keys on the computer ksyboard to select the desired rating.
Pressing the 3pace bar accepted the rating and presanted the next pair of
¢oncepts. The presentation crder of the concept pairs was randomized
individualiy for each subject. Additicnally, the left-right oraer of the
concepts was randomized for each pair. On average, students took about ons
hour to complete the set of ratings.

Rasults

Data from both ciassas were combinod and anaiyzed. The concept ratings
were first converted to proximities by subtracting each rating from eight.
These proximities were then analyzed by Kruskal’s (1964) nonmetric MDS
procedure and Pathfinder. In the case of MDS, an albow criterion test yielded
four dimensions as optimal and so all subsequent MDS analyses are based on
four dimansions. Once the MDS and Pathfindar representations were obtained,
the similarity between sach student’s representation and the instructor’s was
determined using the methods described previously. Comparisons wera made from
each student’s data using each of four different knowledge index variables:
correlations on raw ratings, correlations on MDS distances, correlations on
Pathfinder graph-theoretic distances, and Pathfinder netwcrks assessed by C.
To simplify reperting of the resuits, we abbreviate these as RAT, MDS, PFR,
and PFC, respectively.

Agreement between aach student and the instructor was computed based on
the four nowledge index variables. Correlations ware then computed between
each knowledge index variable and the student’s earned course points at the
end of the semaster. The resulting correlations, transformed into r—-squared
valuas, for RAT, MDS, PFR, and PFC were .37 .29, .43, ang .55 respectively.
The correlations were all significant (p<.D1). The correlation betwesan a
student’s and instructor’s concept ratings (RAT) accounted for 37% of the
variance associatec with the student’s final course grada. Hence, c¢oncept
ratings themselves are & valid indicator of a student's knowledge. Of more



- - NtArest,. howaver, 1s whelher scaling &lgorithms such as MDS and Patsnfinder
¢ Cextract Trom thase ratings informalion that allows evei better predictions.

- The answer varigs. UDistances from MDS wers slightly poorer than ratings in
predicting perfornance whereas Pathfinder distances were better than the
ratings. Comparison of Pathfinder networks with C (PFC) provided cven
better nredictions than with correlations (FFR).

A closer look at the relative contribution of each knowisdge index for
predicting final courss points comes from examining partial correlations.
-Tabig 1 gives the correistion between esch index and Tinal points with the

variancs contributed by each other index held constant. Conrsider first
Pathfinder networks that have bean compered using €. PFC correlstes
significantly with final points even whan esach of the other varisbles 15 held
constant. However, none of the other indices corralates significantly with
courss grades when the variance contributed by PFC is held constant. Thisg
nattern of findings strongly suggests that Patnfinder networks, as assassed by
¢, are unigualy capturing important predictive variance in the concept
ratings. Consider next Pathfinder networks as assess2d by corralations. PFR
is & significant predictor whan ratings and MDS are each held constant, but
not PFC.

Tablie 1
Partial Correlations Between Knowledge Index 1 and Final Course
Points with Knowledge Index 2 Held Ccnstant

Knowledge Indax 2

RAT MDS PFR PFC

RAT - . 34% .30 .15

Knowledge MDS .03 - .29 .12
Index 1 PFR  .43%% .52%x - .17

PFC . S54x% L51%% .46%x -

t p<.05 3% pC.O1

These resulis imply that Pathfinder networks do indeed contain unique
predictive variance over the ratings and M0S, and that a configural assassment
of natworks is a better ingdex for assessing network similarity than
correlations. Apparently, C better reflects commonalities batwaeen structures
that happen to be important in assessing knowledge. We assume that the
characteristics common to & student’s structure and instructor’s structure
that are predictive of knowledge attatinment exist at a globel or configural
level within those representations. This, of course, is exactly the type of
information that C is assumed to be good at assessing.

Consider naxt the results fram MDS. Spatial structures did not
significantly predict course performance when the other variables were
partialled nut. MD3S has been successful in pravious applications for
represanting physical or continuous relations. Qur resuits may indicate a
specific limitation of MDS for assessing conceptual-lavel relations. Some
Sorrouboration Toi this conciusion 15 found in work by CLooke, Dursg, and
Schvaneveldt (1986) who compared MDS and Pathfinde+ in representing recall
data.




Discussion

. . ¥e vonclude that know'edge representations based on collsge students’
coneept ratings do indeed offer a valid assecsment of tneir classroom
learning. The extent 'to wrich & student’s representatio, wmatches that of the
+pstrucaor’s at the and of the semester is & good index cf how much knowledge
the studant nas laarnsd about the domain of study. Further, the predictive
ubility depends on hew the structire is represented and compared.

The cognitive structural approach to classrioin assessment has an obvious
cannection with zuch of the expert-novice resear:ii., Both approaches take &
sitructural reprasentational view of domain~specific knowledge. However, one
interescing diffarsnce is that the expert-novice tork, as the descriptor
denotes, conpAres groups that differ widely in skill levels, whereas the
present woik attempts t¢ disciiminate individuals a3t a more homcganeous level.
our resuits show that i+ is possible to Jdiscriminate among students within a
vomcn level of experiise and describe these finer-grain differences of
parfcsrance along a aquantitative continuum (i.e., similarity to the
instruvicr’s repressntation), Although this i5 not to be interpreted as
suggesting hat qualitative distinctions are unnecessary, it does introduce
the poss:sility that st some lsevels of analysis expert-novice distinctions can
be seen as a continhucus transition. More relevant to the problem at nand, the
pre=ent findings suggest that relativeiy small differances in classroom
knowledge can be discriminateo with a cognitive representatisnal approach.
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A LEADERSHIP DEVELOIMENT PROGRAM FOK
JUHIOR OFFICERS IN STRATEGIC AIR C{MMAND

rorcd

Lt Oolonel Kevin W. G'Callaghan, Ph.D,
530 Combat Crew Training Squadron , :
Plattsburgh Alr Force Base, New York -

ABSTRACT

Recent chenges to the Professional Milftary Education (PME)
develcpment for Air Force officers has led to the formation
of a new leadership development initiative by Strategic Alr
Command. The Lieutensnts Professional Development Program
{LPDP) wes sicrted by SAC to bridge the gap between the
ljeutensnts pre~commissioning trsining end attendance at
Squadron QOfficers Schocl.

Much has been written over the years about the concepi of leadership.
According to Alr Force Pamphietr 35-49 (1385), “leadership is the art of influ-
encing and divecting peopie to sccomplish tne mission. The dasic concept tne
effective leader must keep in mind encompasses tvc fundamental elements; the
mission and the people.” For officers in the Air Foice, the development of
leadership begins during one's pre-commissioning program (ie. RGTC, 0TS, AFA),
and ultimately results th a commission ag a Second Lieutenant. dnce on
active duty as a lieutenant, it was the uaual) practice to bagin taking yonr
first Professiopal Military Education Conrse {Squadrou OZficer School) ty
corraspondence. Hewever, with recent changes to the Alr Force's Profes.ionsl
Milttarv Education, nevwly commissioned officers do not receive any further for—
mel lezsdership development trzining until they reach the rank of captair.
Recognizing the gap between an officer's pre~commissioning and eligibility to
attend Squadron Officers School, the Commander in Chief of 3irategic Alr
Coumand (CINSAC) approved the establishment of the Lieutenants Proifesrional
Development Program (LPDP).

BACKGROUND

The c¢riginal LPDP began in September 1979 as a test program. The
Commander in Chief of Afir Training Command (ATC), concerned abdout the signifi-
cant number of licutenants in key leadership and supervisory positiors without
any prastical experience or specialized maragement training, taskea che
Leadershin end Mawagement Develoupment Center (IMDC), to develop and provide a
nilot prograe for selected ATC tralining centers. The rational for the progranm
was that new officers (particularly fiom ROTC and OTF) graduating from largely
gcadenic oriented programs lacked practical leadership and officershly
truining. The baelc focus of the LPDP was to translate ieadership aad manage-
ment theory intc & program wheve lieutenants could praciine a "hands-on”
employment of the leadership principles. From late 1979 until May 19386, IMDC
Management Counsultant Teams conducied the prograw at the requeai of Isnterested
crganizations.




SAC's Lieutenants Professional Development Program

As stated earlier, with the change to the Air Force PME policy, the CINSAC
approved the establiszhment of the LPDP for all SAC lieutenants on 25 July 1988.
The programs objectives were: (1) to strengthen an officers professional
values, (2) to provide a foundation for further officer professional develop-
ment and (3) to translate leadership/management theory into practical applica-
tion to better prepare officers to assume their responsibilities. To accomplish
these objectives, the LPDP consists of a five day, 35-hour program. A descrip-
tion of the LPDP agenda items are found in figure 1. The initial 15 hours (two
days) 1s contracted out to & civilian university (Eastern Washington Stete
University) and is taught by their faculty. The primary aim is for the lieute-
nants to be exposed to basic management and organizational theory. Some of the
toplcs discussed are: characteristics of organizations and leadership,
decision-making, motivation, stress management, human communication and facili-
tating task groups. Various classroom simulations and exercises are incor-
porated into the two days tc enhance student learning. Recent studies
(0'Callaghan,1989) have shuwn that this approach has proved to be a very effec-—
tive tool in converting management theory to real world situations rvoutinely
faced by lieutenants.

The two day workshop conducted by the university instructors is followed
by a three day, 20~hour block of instruction facilitated by a senior Air Force
officer. Here the primary focus is on leadership snd officership. According
to Vice Admiral James B. Stockdale, United States Nav: (Ret.) (1982) the con-—

capt and iampcrtance c¢f leadership is critical to an officer. He states:

Ia all that { have been saving, I've made the voints that
leaders under pressure must keep themselves absolutely
clear morally. They wust lead by zxample, must be able to
implant high-mindedness in their foliowers, must have
competence beyond stetus, and must have earuned their
followers respect by demonstrating integrity.

In an effort to address these and other leaderslilip lszsues, a variety of
toplics are discussed during the 20 hours of iustruction. These iunclude: the
elements of officership; the impact, lmportcunce and development of individual
values; the importance of ethics; situationgl leadership; and small group
discussions with the Wing Commander, senlor vfficers, senlor NCO's and officers
from the sister services on pertinent leasdershipy issues. The goal of these
diccussions is to enable our jJunior officers to thirk about and act on their
own: leadership styles. Councerns about off{cers not being able to think beyond
the scope of black and white issues has been evidencecd in a research study con-
ducted by Sryant, O0'Callaghen, Buron and Lorenzen (1988). The SAC LPDP {is
designed te halp officers think in the abstract (grey areas) and to better deal
with a variety of decisions required as asuperviscrs and managers.

Summary

The LPDP is now con-ducted at all 5AC bases. Its goal is to have all
licutenants assigned to SAC to complete this course prior to being promoted to
Captaiu. The critiques from the participants that have completed the LPDP have
been extremelv positive. For many c¢f thew, the importance of the program can
be summed up in the words of one lieutenant's comments on the course critique.
When asked what the most bencfit{gal agpect of the program was to them, the

37



S TSN | Neoal cowees
DS LT 2 EIPE RN . IR Lo e W gy St et S Sl i . [ -

FPIGURE 1

Degcription of LPDP Agenda Items

‘Workshop Introduction

Administrative details for Eastern Washington State University are accomplished
during this time, followed by an overview of the LPDP.

Getting Acquainted Exercise

Tnis exercise consists of cach workshop participant telling everyone else in
the group what their most embarrassing moment was in ROTC, OTS, AFA, Charm
Schocl., or active duty; three adjectives that describe themselves; the finest
leader they know and: their symbol for leadership. This exercise is designed
to both “break end ice” and to allow the members of the group to know a little
more about each other.

Iransition on being a Manager

This lecture and discussicn describes the new roles as mapagers lieutenants
take on as a result of their commission into the Air Force. TFactors they must
face, planning and organzing issues are looked at.

Setting Goals

This session deals with the importance of goal setting and maintaining stan—
dards for running an effective organization. Problems faced by not taking time
to set goals will also be discussed.

Characteristics of Organizations

Thie lecture aud discussion will focus on the importance roles and norms play
it organizations. Typical behaviors that characterize a person in a specific
social/work context as well as a look at the generally agreed upon informal
rules that govern and guide group members behavior will be discussed.

Communications

This exercise, known as "the Domino Game,” is designed to test the ability of
the workshop participants, to communicate complex information. Most par—

ticipants find it fun and exciting and will continue the game as long as
allewed.

Organizational Theory

This lecture will expose participants to & sampling of motivational theories

and applied to such areas as performance, satisfaction, leadership and organi-
zational climate.

During this block of instruction, the importance of proper time management

skills will be discussed. Ways of better utilizing cne's time, money and other
resources will be looked at.
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r»yxﬂﬁbﬂiehgnreAcovers rational approaches to goal setting, delegation, the five

-7 corg Job dimesions to work satisfsction, power and emotional factors in moti-
.- _-V&£ing others.,

7'_~;2631tive‘ﬁotivation Model

This lecture will take a look at the Positiva Motivation Model. This is a five
step model that will introduce participants to the importance of expectations,
skills, feedback, corseguences and growth.

Problem Solving Exercise

This block of instruction useg the “Desert Survivai” exercise. Participants
are glven a scenario and told to rank order solutions indi{viduglly then later
as a8 group. The exercise enables participants to understand the basic com—
ponents of problem solving and differences between working se an individual vs
a group.

- Tower Building Exercilse

This activity shows how well the group plans, delegatas, uses resourcas, com—
municates and works together. In the exercise, each group is given a set of
tinker toys and are told they have 20 minutes to plam and nractice building the
tallest freestanding structure possible. However, they cannot put any of the
pieces together during the 20 minute planning phase; instead at the end cf this
phase, each group has only 40 seconds to actually build the structure.

Verbal/Nonverble Communication/Hostile Groups

This block ties together all that has been looked at the past two days of the
workshop with the emphasis on commurnicatfons. In sddition, looking at how to
manage a hostile audience or group will also be discussed.

Stress Management

This very important block will focus on the importance of stress management in
being an effective officer. Symptoms and causes of stress, pctential issues
and conceras with stress and possible comsequences of stress will be looked at.
In addition various techniques for dealing with and coping with stress will be
presented.

Introduction to Military Portion

This will begin the three day Air Force portion of the LPFDP. It will comsist
of administrative policies and procedures and student requirements, foilowed by
the welcome by the Wing Commander. The purpose and background of the program
will be explained.

Officarshin/Standards

Key elements of officership; the importance of officership and Afr Force stan-
dards to effective leadarship; discussion on enforcing cstandards through the
use of exercises will be used.
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" Duxing-this block, the significance of how we develop our value system and how
-4t . relstes to individuals and groups will be discussed. A number of exercises

on values/erhics are incorporated as well as a PBS wideo an ethics.

T Leadership

Situational leadership is the focus of this block as participants anslyze this
theory using the film "“Twelve 0'Clock EHigh.” Also used is another film, “A
Leadership Allisnce™ by Tom Peters to illustrate differest leadership
approaches to delegation.

Military Justice

A bdriefing by the SJA introduces professicnsl relationships with subordinates,
peers, and supervisors. Posaible conseguences of urprofessional relationships
arg discussed as it relates to officership.

Professional Relationships

This phase of the workshops gives the participants an opportunity to have a
personal interview/dfscussion with senjor officers, senior NCO's and officerc
from the joint service. A question and answer period, conducted in an informal
forum enables discussion of thelr views of officers, professional relations and
any topic related to this program.

POM Video

Colonel Henry Fowler, Air Force SJA, talks about his 1life as a POW for almost
8lx years, and the impact of leadership in a POW environment.

End of Course Critique

LPDP wrap up items will be discussed followed by an end~of-course student
critique.
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vrenant vegpanded: “Officership. 1 have had a lot of experience in the

shi{p and mansgement ares, but I have not had any training in officership.

“after the exercises and discussions I knew what it was tut I hadn't

1fled 1t as such. It was a tremendous experience for me.” Many of the com-

“Wents 3athered from the end of course critiques echos this lieutenant's

X ughta. It sppears evident that the importance of ME is very relevant to the
K d&!ﬂl&p!:nt of our future Alr Force officers ard leaders. The Lieutenants

'<v Professional Development Frograw is Strategic Air Command's attempt at pro-

.r:vlding its junior officers the opportunity to ask questions, give their opl-
uions, make decisions aand develop and practice their own leadership styles. 1f
.the cosments gethered thus far are sny indication of the success of the LPDP,

" the program will he 2 valuable asset to the Air Force.
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" ompetition, Cooperstion and tae Performance of Coaplex. Tasks

David B. Porter, D.Phil
Megan E, Bird
Arthur Wunder

US Air Force Acadeny

Forty eight Air force Academy cadets were used to examine the
effecta af cooperative vs competitive atritudes and reward atruc-
tures on the perfurmance of an arcade-iype computer game. Although
neithecr fector elone influenced perforzance, their interaction was
found to be vary aignificapt; subjects perfosmed peorly when the
rewerd structure did not mates tneir individual orientation.
Inplications for military training programs are discussed.

Morton Deutsch (1949} identified twec types of situations as end points
on a c¢ontinuuz of outcome ralationsnips. He defined cooperative
situaticns as those in which the goals of all individuals were positively
related (l.e., the success of any member of a group made the success of
other mambers nore likely). In contrast, competitive situations were
dafined 88 those in whicn tne succezs of one mesber made tne auccass of
others legs probable, Dsutsen found that ettitudes, perception, and
performence can be influenced by +these different reward structures.
Since Deutach, educsationel, social and industrial psychologists hnave
gtudied the effecta of these alternative rewerd structures on a variety
of tasks in many differept settings. Althougn aost publisned reports
suggest advaentages Ifor ocoope.ative reward structures (Johnson and
Johnson, 1983), many institutiong continue to attempt to use individual
cospetition to increase motivation and enhsnce performance.

Individuals differ in thair preference for these reward structures and
these preferences affect a variety of outcoxes (Cohen, 1982). Preferences
reflact underiying belief structures and values., These “personal episte-
mologies” can be more lmportant predictors of performence and
satisfaction then traditional individual difference measures such as
“speed" or "intelligence' (Creeno, 1989). Most studies of individual
differences support the noticn that cooperative individuals are aore
likely to be asaociated with higher group satiafaction.

In this study, we sought to vary tnese two factors inlependently: the
reward structure and individual ettitudea toward these structures. The
reward structure was oganipulated to create either comperitive or
cooperative interperscnal relations within small groups. Eassed on
subjects' responses to an attitude survey, thay were selectively assigned
to create groups of individuals with either competitive or cooperative
orientations. Tne prizary criterion was performance on & desmanding.
arcade~type computer game modified to require coordinated inputs froa two
subjecvs. Specifically, tais study aocught to identify the again and
interactive effects of situational and individual factora on performance
and satisfaction. It was hypothesized that advantages associated witn
cocperative reward structures and cooperatrive individuals suggested by
educational and industrial research would extend to this complex
interactive task.
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. Method

Forty-eight f{reshsen cadets (forty-ono male and seven female) between
the ages of 18 and 21 volunteered to participate in this study. Although
subjecta did pot receive reauneraticn, participation in this experinent
sxcused them from two hours aof unpieasant training and prizes were
oftered for top pericrmers. AS cadets, our subjects wers psart of a
select group of young adults. Cadets average SAT score is 123C, 73% were
ir tna top 10% of their graduating cless, and 80% earned one or aore
varsity letters in hign school atnletics. As a group, cadets display
suan bomogeneity on many measures of acgdemic and athletic achievement,
they are a poor experimantal sample. Their distinctiveness froa the
general population and restricted range are both problematic. However,
cadets do represent many young adults who are competitively selected for
entry and education in demanding gmilitary and civilian professions. It
ig also true that despite their similarity in achievements, there is
coneideradble diversity in scze cadet attitudes.

A 10~itea attitudinal survey was used to measure subjects' prefererces
for cooperative or coapetitive environg@ents. Subjects were required %o
indicste their agreement or disagreemerct with each of 10 statements on a
6~point scale#. Five of the statements reflected individually cosmpetitive
orientations {e.g., "I prefer individual sports to team sports®) and five
statenents reflected cooperative orientations {e.g., "I take pride in the
accomplianzants of others®). The sur of a subject's responses to the
five coampetitive statements were asubtracted frez cthe sum of their
rasponses to the cooperative statements. The difference was used as a
measure of cooperative orientation.

The Wnale Game, an arcade-type computer game was the criterion task.
Spacilally developad to study husun performance, this geme reguired
subjects to guide & blue wnale to accoamplisbh two distinctly differert
tasks: eating plankton and crashing kayaks. Plankton esting was a
tracking task which required subjects to guide the whale to & randoamly
driftipg plankton target. This task was simple but the unpredictable
sovement of the plankton made it very uncertain. In contrast, kayak
crashing was certain but coaplex. Twenty-five kayaks appeared at
discrete locations op the screen perimeter at predetermined times
throughout the gamse. Once on screen, the kayaks moved one space
horizontelly end vertiselly toward tne whale. This pursult continued
until one of two things happened: the kayak reached the whale or it
crasned into one of twenvy icebergs. Subjects lost points for being
nsrpooned but gaired points if the kayaks crashed. Subjects were given
explicit priority instructions at the beginning of each game telling them
which of the tasks was more importaot (i.e., worth 10 times more points).

Croups of eight subjects coapleted the attitudinal survey and received
basic instruction on the Whale Game during the initial one-~hour sessaion.
They accompiisned 8 practice trials (4 of each priority) and recerded
their scores at the end of each trial. Subjects were then assigned to
eight asix-person groups such that sacn grcup's average performance during
e duiticl sSogaoisn was cgquivzloznt.  Seven of the grouns containad one
fepale and five male cadets and the other was all male. No group had
gore than two aepbers froz the same squadron, Within these conatraints,
distinctliy competitive or c¢ooperative groups were created, This
trestoent wes designed to eccentuate the effects of individual attitudes,
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The one-hour experipental session took place aporoxizately. six weaks
afzer the injtial training sassion. The second independert variable in
thnis study was ti2 task reward sStructure, Tour groups received
cempetitive instructions and the otner four received cooperative instruc-
tions. 4 conpetitive reward structure was imposed by telling tne six
subjects in a particulsr group tnat the top scorer among thea would be
invited to a "pizza party". Although most college fresnmen wculd not see
this reward as teing very significant, ¢ur subjects wers quite excited by
it. The same reward was offered to the cooperative groups but the
criterion was chesged. The c¢coperative reward structure was establisped
by telling subjects that the score of all group asabers would be cospared
to the scores of other groups apnd the group witn the coabined tcp score
weuld be invited togetner to the pizza party. Thus in the competitive
groups, tne object was to perform better than the other mexbers. In the
cooperative groups, the goal was to aaximize tne performance of the whole
group.

Two types of deperndent neasures were of interest. Task performance
was messured by the total numbar of points scored on the two game tasks:
eating plankton and crasning kayaka. The game itself was identiecal o
the one subjects practiced during the initial session but the way it was
played was not. The six subjects in each group shared three computers.
For escn trisl, ope sublect controlled the horizontal movement of the
whale and anctaer controlled the vertical movexzent. This manipulation
forced subjects to interact with one enother {as would an aircrew).
Subjects rotated so they played one game of each priority with each of
the otner five subjects. Hacrk subject controlled horizontal whale
geveaent during five trials and vertical movement on the otner five.
Both subjects shared the same score for a given trial but the rotation
allowed overall individual scores to vary greatly. At the end of the
session, subjects were asked to respond to five questions using a Bix
point Lickert scale. The questions concerned their general satisfaction
with the game and their willingness to participate in future experiments.
The average rating on these five questions was used as a measure of their
satisfaction, the second dependent varisble.

Results

Results from thne attitudiral questions showed that our subjects tended
to endorse the cooperative statements slightly aore strongly than the
competitive ones. The meen was 2.52 (8=4.27) and individual scores
ranged from -5 to 11. The distribution appeared to be normal.

Although data could have been partitioned to examine tne effects of
practice or differences in the two subtasks, the power of this design
only supported using & aingle aggregate measure of performance for each
subject. Multiple regression analysis was used to identify the effects
of attitudes and reward structure on this single measure of overall
performance. In tne first step of the analysis, both attitude and reward
structure were entered into the regression equation. The main effects of
thess twe veriehles exnlajned less then 1.0 § of the total variance in
performance. However, wnen the interaction (reflected by tne product of
tne two variables} was entered, the portion of the variance explained
(r2) increased to 20.7 %. The beta regression eguation listed below was
significant at the .05 level (F(3,44)=3.819).

Score = -.5& Attitude -.27 Rewarsds +.71 Interaction
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- with the @mOST proaocunced
- attitudes toward either compe~
tition or ¢eoperation.

Subject satisfacticn was aleo
an important dependent measurs.
In this case, however, the
‘analysis Bhowed that only
subjects' ettitudes had =&
slgnificant  effect. The oy
sorrelation bat.een attitude and
satisfaction was .354 (df£=46,
p<.01, two tailed). Cooperative LUDIYIDUAL ORIENTATIGN
individuals were more aatisfied and willing to participate in future
experizents. This result is not too eurprising; what is surprising is
the lack of significant relationsnips between aatisfaction and reward
structure (r=.058), the reward structure interaction (r=.150) and even
task parformance {(r=.041).

Briefly, these results suggeat performance was better when the reward
structure matened the individual's orieptation. This effect appeared to
be particularly detrinental to those isndividuals with strong attitudes
who found themselves under “inappropriste” reward structures. Those with
soderate attitudes appeared to be able to perform wsll in either
environmant. Satisfaction was unaffected by performance or resward
structure but was generslly higher among those who expressed a preference
for cooperation.
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Discugsion

The expected direct advantaeges of cocperative attitudes end reward
structures vere not found. Howsver, tne pattern of results still
provides in: -esting insignts into the dynamics which may underlie other
successful «..onstrstions of the benefits of cooparation.

Earlier the iasu. was raised that Air Force Academy cadets differ
aomewhat frogz other college freshmen. One difference (s tne high level
and variety of cheir bhign school achievements. If one assumes that a
camperitive attitude is positively associated with the academie, athletic
and extracurricular schievesmsents used for selection, our sample may have
been ncre competitive than pubjects in other studies of cooperative
effecta. If only those subjects witn relatively cooperative attitudes
are conmsidered, there wppears to be slear aupport for the propesition
that ccoperative reward structures increase perfcrmance.
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Although attempts were made T0 exmploy an experimental task whicn was
more ecologically valid, the duration of the experiment was still less
tnzn one hour. Most studies which nave successiully demonstrated the
advantages of cooperatiop nave involved weekeg, 3onths or even years.
Might we expect advantages to accrue to the cooperative groups il tnis
experizent ware extended? Cooperative individusls were aore setisfied
and also sora willing to participate in future experizents regardless of
the reward structure or level of performance. To the extent this
increased aotivarion result in greater persistence and more rapid skill
acquisivion, the ccoperative subjects =znould certinue to izprove in
comparison to their less satisfied competitive peers. Additionally, it
aignt be expectad that positive relationships and social support systems
would be more likely to develcp among the cooperative groups.

Thne implications of these results for amilitary training programs are
consideratle. Many training progrags rely heavily on interpersonal
coppetition as a mechanisa for increasing trainees' motivation and hence
parformance. Jur results suggest that tae short term effect of such a
policy on performance is nil. Eaphasis on competition will enhance the
performance of aome trainees but inhibit the periormance of others. Thia
begs the question of which trainees are helped and which ara hindered by
sucnh a policy. Ideally, those wno are @oat likely to become competent
and dedicated menbers of operational units ere those whose performance
would be facilitated. However, Jjust the opposite result occurs il
comrpetitive reward structures are eaployed to train individuals for
operaticonal environments in which teamwork and cooperation ere required.
Competitive reward structures benefit coapetitive individuals.
Competiiive individuale, especially those with pronounced biases, are
likely teo perform poorly in cooperative environments. Additionally,
competitive individusls seem less likely to be satisfied regardless of
their level of performance or the type of reward structure. Iro@ this
perspective, part of the answer to the guestien ®Where have gll our
pilots gone?" becones distressingly clear.
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Aptitude Battvery and Perscnal Type Inverntory
p bi
Kenneth W. Negner‘
Bostoa College

Abstract

This paper describes the development and use ¢f a new
Personal Type Inventory and Military Career Opticas listings for
counseling and placing military entrants. Methods and advantages
for their use in assisting enlisted (in conjunction with ASVAB
scores) and officer personnel in choosing military caresrs are
presented.

Career and occupational psychologists have been familiar for years
with Holland's (1985) personality typology. Briefly he proposes that
there are six primary personality types {(Realistic, Investigative,
Artistic, Socizl. Enterprising. and Conventional). and the individual
with a certair persopality type tends to seek out and interact “best"
with a2 matching environment. His current work is focused on the Self
Directed Search (1985) (SDS), in which the respondent indicates their
competencies, activity and occupational preferences, and estinated
abilities. These responses are summarized as a three letter
cccupational code. An occupational classificaticn booklet is provided
to locate suitable work environments that match this code.

Several years apo this writer began to wonder why Holland had not
yet developed a more generalized personality instrument t¢ define his
typoloegy. since he lists & variety of personality descriptions for each
of the six types (SDS Professional Manual, 1985). It was decided to
attempt to develop a Personal Type Inventory (PTI) using similar
descriptors vo detrermine what uore generalized personality {as opposed
to vocatiuvnal) typology might emerge. In reviewing Holland's lists. twoe
general handicaps to their use in a self-descriptive inverntory became
obvious. The first is that the same descriptor is frequently used for
more than one type (e.g.. sociable describes both the Social and
Enterprising types). Secondly, a variety of negative descriptors {e.g.
asocial, pessimistic, disorderly, domineering. and unimaginative) are
contained in his lists.

PTI Development

Briefly. the approach ts developing appropriate items was to
eliminate all overlapping and less socielly desirable descriptors
suggested by Holland. and generate lists of cemantically equivalent
descriptors for each type. The item format chosen was paired-comparison

with each word of a pair representing one of Holland's six types.
Holland propesed that the cix types form 2 hexmszon2l medel (in zwe-
dimensional space) with more closely related types adjacent to each

other and less clecsely related types opposite each other.
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represenv-d non-adjacent types. A second criteria used was e pain
descriptors from Lhe most 1nfrequently cccurring two lettef Hc;land
typology 2cdes. For exanmple, the Tewest members of any sample reaceive

It appeared lcgical from this model 1o pair descripte

L

an Artistic-Conventional. or Conventional-Artistic elassificaticn on the
SDS. 4 primary reason for using these criteris and the paired-
comparison item format is that it forces & higher degree c¢f consistency
of response in the individual and increases the differentiatiocn of the
type scores.

After varicus item try-outs. 90 paired-comparison items were
deveicped that can be sccred for six scales which parallel Holland's
themes : Practical (P)., Reflective (R}, Imaginative {I), Supportive
{S), Extrcverted ‘E}, and Disciplined (D). The names of the scales were
determined from their general item content and z factor analysis of the
responses of 376 male and female subjects. Three bi-poiar faftors
energed from a Harris image anaiysis oblique solution. Sigrnificaant
factor loadings were found for the fellowing scales: E wvs. R 2nd P. S
vs. I and D, and T vs. D and R. These analyses aisoc suggest a three
dimensional model rather than the two dimensional hexagonal imode! zas
preposed by Helland (1985). Other correiational and factor analyses
indicate that the scales are also gender-free. Their test-retest
reliabiiities rauge from .82 ts .90. which compares favorably with other

imilar personality and interest inventories.

The PTI1 has now been administered to over 50( college 1evel

students. Concurrent validity studies indicate that the PTI will
classify students by college major with approximately the same relative
efficiencies as Holland's SDS and similar instruments. The primary

advantage for the PTI is +the 15 to 30 minutes required for
administration and self-scoring. Field trials with junior high and high
school students are currently underway. A spanish language form has
been developed and field-tested with employed subjects in the
Guadalajara. Mexico area.

Qccupations Lists Develecpment

In order to provide career exploration information, a PTI
Occupations List was developed %o classify approximately 500 occupations
(90%-95% of those in the U.S. labor market) using two letter PTI codes
{(e.g.. Practical-Reflective). The assignment of two letter codes to
occupations was determined by utilizing a combinaticn of two well
researched systems. The primary system was the 12 interest based
categories used in the Guide for Occupational Exploration (1079). This
was ccombined with the orientations of occupaticns to Data. Pecple.
Things and Ideas framework utilized in the development of the D ctionary
cf Gecupational Titles (1977) occupational codes.

At the same time Military Career Options (MCO) listings were
devalored to relate PTI two-letter codes to the 134 eniisted and 71
cfficer occupations contained in the 1988-89 Military Career Guide
(1988). For enlisted cccupations, the major categorization 1's by the
four Armed Feorces Vocational Aptitude Battery, Form 14 {ASVA 1984)

Occupational Greoups: {1} Mechanical and Crafre; (2) BuSlﬂeSS and




.- -Clerical; (3) Electronics and Electrical: and (4) Health., Social. and

- “Technology. The ehlisted occupations arz sub-categorized by PTI two-
letter codes under each of these Occupational Groups. This list also
indicates the ASVAB Form 14 "50-50" score (represernting the S0 percent
probability of qualifying for training) for each enlisted occupation.
The 71 Officer occupations were classificd by two letter PTI codes. A
partial listing for the MCG enlisted category of Business and Clerical
is illustrated below.

Business and Clerical

'Bm'l Code ASVAR 50-50 Scare
DE
Lodging Specialists 26
Postal Specialists 29
Transportation Specialists 24
03 .
Administrative Support Specialists 28
Personnel Specialists 30
Religious Program Specialists 29

Administration and Use

The procedure for using this system with enlisted or officer
appiicants is to administer the PTI, and then search for occupaticens
matching combinations of the obtained three highest score code letters
in the MCO 1lists. Analysis of highest through lowest obtained PTI
scores for 376 subjects indicates that only a letter representing a
score of 17 or above should be used as the first letter in a code.
Similarly, only letters reprecenting a score of 15 or above should be
used as a second letter in a code. Approximately two thirds of
examinees will have three scores of 15 or above, and thusg would have six
two letter code combinations to apply in the MCO lists. Only about two
percent would be limited to oune PTI code using these rules.

To find possible enlisted career options in the MCO, one would
first lcok for matching PTI code occupations under the cccupational
yroup representing their hnighest ASVAB score (e.g.., Business and
Clerical). 1If none of their PTI code combinations appear there. they
would move on to their next highest ASVAB occupational group score and
repeat the search. Although wilitary occupations have limited variety
compared with the civilian labor market, all six major PTI types are
represented in both the enliisted and officers occupational lists.
However, enlisted military occupations are heavily concentrated in those
areas associated with Practical. Reflective, and Disciplined types
(approximately 75 percent). This is less true of officer occupations

where & more managerial oricntatica (Extreoverted type) ic alsc present
in many type codes. After a short list of appropriate occupations has
been developed. the individual may be referred to the Military Career
Cuide (1988) for a description of the characteristics and requirements

of those specialtiec.
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Prac:ical Advantages

The use of +the PTI with military entrants (particularly in
combination with ASVAB scores for enlisted personnel) provides several

practical advantages in military career selection. The PTI is self-
scoring and requires 15 to 30 minutes to complete. It may also be
utilized in individual or group situations. For enlisted examinees it

can be administered at tne same time as the ASVAB or independently.
Extensive training is not needed in administration of these instrumencts,
since the directions for using the PTI and MCO are self-explanatory

However the examinee will obviously need the same guidance in using
informational sources about military careers as is needed for counseling
related to ASVAB scores,

The PTI may also be useful asg an adjunct to (or perhaps suitable
substitute for) the Explcring Careers (1588) workktook. Used in
conjunction with the workbook, the three highest PTI scores could
provide supplementary data for determining the individual's three mes
relevant areas of interests and skills. For example. a nigh gccre on
the PTI Supportive scale would suggest the selection of Work With People
as a high interest and skill area in the Exploring Careers exercises.

The PTI scores and MCO cfficer list would alsc appear to be a most
efficient method for making career choices among ROTC. OCS. and military

academy students. The writer's experience as a professional counselcr
and former Air Force Academy and AFROTC Liaison Officer sugge=t such a
system would be quite helpful in counselinpg applicants. Similarly, it

could be used in the final year of military academy or ROTC training to
provide guidance in selecting military careers.
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e e .. THEEFFECT O "COSMETIC! DESIGN VARIATION ON

Dennis B. Beringer
Naw Maxico Staie University

Abstract

Vehicle systems come in a varisty of shapes and sizes. Some of the noticeable
axternal variations are direct reflections of structural differences while others
are ‘more "cosmetic” in nature. It was hypothesized that judgements of vehicle
safety, although often a function of structural design and operator personal
experience, may be influenced by essenlially cosmietic exiernal variations in
design that do not reprasent salient differences in vehicle structure. Individuals
were asked to rate the general and specific salely characteristics of automobiles
from viewing a setigs of photographs of each of several bocy styles. Although the
general rank ordering placing sedans and station wagons safest with convertibles
least safe was expscted, modeals that were struclurally equivalent were rated
difierently depending upon whether & removable roof pane! was installed or
removed. Thus it was determined that some removabie seclions or accassories may
actually decrease the operator's perception of the hazard present although the
actual hazard may not have been decreased.

Examination of contemporaty vehicie systems, be they designed to traverse the ground, cross
the water or fiy through the air, reveals a tremendous diversity of designs. In some cases the
variations that one finds within a specific category of vahicle are a direct function of variations
in the task to be performed. If one examines the structure o a motorcycle, for example, in
comparison with a pick-up truck, these two vehicles are clearly designed to perform different
tasks. A byproduct of the differences is the enclosing of the operator in the truck, providing
sore bufier between the operator and the elemenis, be they weather or other vehicles. Thus one
would expsct some difference in the rating of vehicle safely based upon the presence/absence of

operator containment (and the stabliity of the vehicle; number of wheels, center of gravity,
etc.).

A rather unique situation develops when a single system may take on several configurations.
This is particularly interesting when changes between configurations do not materially affect
the structural integrity of the system but may alter the extericr appearance. One primary
example of this type of system is the case of vehicles having removable (oof sections. In some of
these vehicles one may interchange different types of roof sections (tinled glass, fiberglas) or
operate the vehicie without any such sections in pince. This variation in configuration may play
a role in the relative rating of vehicle safely so obtained, particularly if the rating is largely
determined with containment/retention of the operator in an accident or rollover as a major
factor.

The questior: of how these perceptions of hazard migit vary arose recently in iitigation.
Misperceptions in automotive operations have beein examined in several cases (Vernoy and
Tomerlin, 1989; Mac Gregor and Slovic, 1989) as has risk taking and accidents (Tayier,
1976). His generally accepted that an accurate perception of a hazard is necessary as pan of
the procass of avoiding an accident (Smith and geringer, 1987). A case had been identitied
where perception of hazard might not be accurate for part of the user populaiion.
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~ “tn particular, an automoblie was identified (Chevrolet Corveite ) that couid take several

“ configurations: the T<top design allowed one to configure the vehicle as elther a pseudo hard top

(plexiglas panels), sun roof {linted glass panels), or pseudo corverlible (panels removed).
_The T-lop configuration consists of two panels, one on elther side of the vehicle centerline. The
two panels are separated by a central rib. Removal of the panels creates two rectangular
openings, one above the driver and one above the passanger. {t was generally belisved that
individuals were tikely to perceive the configurations with installed panels as slighlly sater
than that with the panels removed due fo the parcepticn that the panels provided some measure
of containment for the operator. In most cases this would be true given that the panels,
particulariy those made of fiberglas, had a positive retention system that prevented the panels
from being released or causad the pane!s to become an integral pant af the struciuro when
fasienad in place. This particuiar system, however, was found to release the panels under
certain conditions in a roll-over accident. iIn one particular case a panel was dstermined to have
been released during the first roll in such an accident.

The result in this paricutar case was that the probability of being ejected through the rooi
in aquivalent accidents would not be materially affected by the presence or absence of the roof
panels becauss they would be likely to be missing eariy in the progress of the accident. Thus an
unwatranted differential perception of hazard as a function of the presenca/absence oi roof
panels might be a factor in determining whether the operator was likely to wear a seat beit
(pricr to mandatory seat belt useage laws). While risk taking as function of seat belt useage has
been mnvestigated {(Evans, Waslelewski, and von Busek, 1982), no study appearerd to have
examined the reverse where vehicls design was examined as the causal factor in seat belt useage.
A pictorial survey was thus constructed to examine the perceptions of potential operators
(drivers) of this systam as well as other automolive systems likely to be encountered by the
user population.

Method
sStimout

A series of phoiographs was prepared that represented a wide variety of automobile styies.
These included the following models: Jetta convertible, Datsun 280Z, Camaro, Cutlass Salon,
compact Chevrolet station wagon, and Chevrolet Corvette. The convertible was photographed
both with the top up and the top down. The Corvette was photographed with fiberglas panels in
place, tinted glass panels in place, and panels removed. All of the pholographed automobiles
were white. Each of the automobiles was photcgraphed from the driver's side at three distances;
far with the automoblle filling approximately 60% of the frame width, intermediate with the
automobile filling the width of the trame, and near with the automobile extending beyond the
width of the frame. The latier was intended to provide a detailed view of the driver's side as i
would be seen upon apptoach to the automobile as though one was about to enter it. Detalls of the
roofline were thus visible in this close view.

Proceduras

Subjects were students in introduciory psychology and were msasured in a group setling.
The experimenters were allowed tc show the class 35mm slides of the automobiles at the end of a
class session. Fach person was jiven a questionaire form to fill out during the viewing of the
slides The nhaloaranhe waere shown in the order of far 1o near as though one was walking
toward the vehicle. Each slide was shown for approximately 5 seconds with a longer pause
between vehicle types (sets of three photos). Subjects rated each vehicle at each portrayed
distance using the provided questionaire.
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ngsmnm The rating form used had four parts. Part | was tiled "General Safety Rating:
. ,Row ‘sate do you think is each of the following cars?® One scale was used for each of the nine (9)
~ conditions with all nine scalss appearing on one page. The seven rating caiegories were labeled
~ ~as fallows from left to right: very unsafe, moderately unsafe, slightly unsafe, average, slightty
" safp, ‘moderately safe, very safe. Subejcts were to mark an "A" on the scale for the far view, a

- "B or the intermiediate view, and a "C" for the near view. The second page of the form was

~ labeled; *Likelthood of INJURY: How likely do you think it ts that & person could be seriously
-injured in this car?® The same number and type of scales were again used but the labsis ware
allered to read; very unlikely, moderately uniikely, slightly uniikely, unsure, slightly likely,
moderataly likely, vary liksly,

The third page of tha form was titied, "Likelihood of BEING THROWN from CAR: How likely ¢o
you think i is that a parson could be thrown from this car in a rollover?” The same scales,
althatigh physically smaller versions, were used for responses and two columns of these scales
were used; one for “wearing a seat belt” and one for "NOT wearing a seat beil”. It should be noled
thal the entire set of slides was shown for each of the questionaire pages. Thus when filling out
this third page sublects had already seen each of the stimuli twice and were viewing each a third
time. A fourth page was used to assess whether the individual felt it desireable or undeslrable to
be thvown from a car during an accident, subject age, gander, seat balt use, and whether each
was or was not a licensed driver {experience, exposure}. Scoring was accomplished by
assigning the numbers 1 through 7 to the seven scale categories.

Resulls
General Safety Rating

The general ordering obtained was expectsd, placing the automobile types in the following
from rated most safe to rated least safe: station wagon, Camaro, Cutlass Salon, 280Z, Corvette
(gtass), Jetta (top up), Corvette (fiberglas), Corvette (open), and Jetta (top down). An
interaction of body style and viewing distance emarged, with the Cutlass and Camaro exchanging
ranks as the station wagon and cutiass increased in rated safety while cthers decreased in rated
safety as viewing distance decreased. This resuits, depicted in Figure 1, is undoubtedly due to
the relative size of the cars becoming more evident as view distance was decreasad and roof line
features, etc., becoming more discernable (sun roof openings In particular). The interesting
difierence was the general ranking of the open Corvette as more hazardous than the same
automobile with either glass or fiberglas panets in place.

Percelved Likalitood of Elect

Although the ordering of vehicles was essentially the same as before, the seat-belt variable
was responsible for a shifi of approximately two categaries on the scale when tikelihood of
ejection in a rollover accident was rated. On the top end of tha distribution the Jetta convertible
(open) moved from a 4.65 (slightly likely) with a belt to 6.55 (very likely) withcut a belt.
The station wagon, at the other exireme, moved from 1.6 {moderately to slightly unlikely) with
seatbelt to 3.85 (slighlly ilikely) without.

The conditions of interest were those involving the Corvette cenfigurations. j Mean ratings
for these three forms of the same automotive system waere all within 0.6 points in the belted
conditicn: fiberglas, 2.94; giass, 3.28; open, 3.56 (1 = very unlikely. 7 = very likaly). In
the no-bell condition, however, the separation increased: fiberglas, 5.06; glass, 5.31; open,
6.22. A Friedman analysis of variance by ranks indicated a significani difference across these
ratings (xr2(2) = 8.453, p<.025; when corrected for ties, Xr2>14.o]. Comparison of the
plass and open configuraticns using the Friedman test indicaled near significance {tabled value
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~- 301 p=25 was.1,84; oblained value was 3.78). The difference between the open iop and
arglas-panel canditions was significant as indicated by the earller test. Thus these

uralions were rated as differant in terms of rollover ejection hazard although the acluai

<. hazaed was fikely {0 be Identical. i should alse be noted that the ralings of possible serious

2 injury goasly followed the ratings of potential ejection from the vehicle.
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Figure 1. General safety ratings by vehicle type and distance.

Discussion and Conclusions

it is apparent that the perception of hazard in this siuation was not equivalent to the true
physical hazard as embodied in the design. This is undcubtedly due in large part to the general
expeciation that parts of a system that appear integral or well attached wili remain so in an
accident. This is, of course, a tenuous assumption at best given engineering considerations and
the forces gernerated in many aulomotive accidents. The solution may be one of simply informing
the system user of the potential hasard in a sallent way. One cannot, however, even begin such a
discussion wilthout immediately stumbling upon the effactiveness of waming systems, signs,
labels, instructions, and the like. One has the choice, then, of elther enginsering systems to
meel expectations or changing expectations to coincide with actual system performance
timitations. Once again it appears, as always, that there are no simple soiutions. This Issue
may become a tactor in military systems where modular designs create an appearance of unity
in a system but where, in faci, the system may come 2part as a result of accidents, hostile
action, etc. The likelihood ts much lowsr, however, for military systems than for comparable
consumer products not designed for survival in high-stress environments.
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T Georgis Institute of Technology

Abstract

Hanufscturing wilditary uniforms is¢ a lsbor intensive procass
requiring complax perceptual and motor skills and repetitive manual
operations. The purpose of this resazrch was to improve aewing
operators’ efficiency and productivity by identifying and addressing
buman factors problems in job and workpluce design, the workplace
enviroomant, and training.

Apparel manufscturing is & labor-intensive process requiring 20 or more
distinct steps for the completion of a garwent. Each of these stepe involves
the operation of one or mors kinds of power squipment such as specialized
cutting and sewing machines. The steps reguire sign ficant amounts of manual
manipulstion as fabric bundles, individual pieces, and unfinished garmants are
transported, inserted into, and guided through the machines. These cperations
are highly repetitive and visually demanding. Many of the jobs irvolve
complex psychomctor skills theat require three to four monthe of training and
practice to achieve acceptable performance levels. Wages are typically on &
piecerate basis. Vhile the introduction of high-technology, semi-automated
equipment to the manufacturing floor can help to amaliorate some of the
problems, 3t will create new difficultiea while changing the basic nature of
most jocbs very little.

The purpose of this program was to explore human factors problems in
typical plants manufacturing military uniform trousers or siwmilar trousers and
to recammend cost-effective interventions for the identified problems.
Subsaquant work was planned to test racommended solutiong in conventional
manufactiving enviroomante and to project and addrese human factors issves in
the advancci technology uniform manufacturing plant of the future.

Inadequate job design and badly designed workplaces can crente
nusculoskelatal discomfort or disorders in assembly workers due to awiward
working postures, excessive resches, excessive manual wmanipulation, excessive
strength ¢r endurance requiremants, or combinations of these factors.
Repetitive work, for example, may result in health problems such as cumulative
trauma disovders that increase sbsenteeiem and reduce productivity. One such
disorder, carpal tunnel syndrume, is associated with repetitive forceful
sovenents of the hand with devisted wrist postures and is characterized by
pain and numbness in the hand end wrist.

1 This Research is sponsored bty the Department of Defense, Defense
Logistics Agency. Mr. Den Gearing serves as the program Technical Monitor.
The suthcrs would like to thank Ms. Lisa C. Xing, Ms. Catherine Braza, and
Mr. David Norman for thelr assistance.
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n&b nnzkplaca and jab dcnign.probltms. In addation, this information is
‘1 satablishing prioritias for automation of particular manual

aticns. If operations that are particularly stressful to the
muscnlﬂ#knletll systex can be modified to elimianste discomfort or can be
&ucqrnsfﬂlly automated, it will he sasier to retsein experienced, skilled
‘workers and to uaintain their productivity.

, Carcful design of tools and equipnsat for the workplace requires the

" sogineer to obtain and apply data oa the relevant physical dimensions of the

‘worker population. Such dats, howevsr, are not readily available for moat
civilian populstions including apparel cutting ard sewing operators. Casey
(1989} demonstrated the imprecision in equipmen: design that can result from
st¥eipre to apply the few existing civilian anthropomstric data bases to the

. design of asquipment for apecific user popuistions. Data vere needed on the
- physical dimsnsions of the apparel manufecturing operator population.

. Treining of manufecturing workers is s significant issue because of ths
- kigh rats of turnover experiencad bv the industry and because of the lengthy

© laarning time required to reach proficiency on many of the more demanding
jobs. Prasumably, increasing the effectiveness of training could provide

- multiple banefits by enabling workers to achieve mors productivity and,
consequeantly, mora vrewarding rates of pay earlier in their careers. It mighe
also help to reduce the incidance of hazardous work habits that contribute to
the frequent musculoskeletal puins snd disorders found in the industry.

dethod

Site visits were conducted at thres plants that manufaature trousers in
the Southeastern United States. Tha plants wera selected to provide & range
of company sizes (50 - 600 empleyess) and degress of sutomation that is
typicel of ths industry. 7Two of tlha three produce only military uniform
trousers while the third produces & range of casuasl and dress trousers.

A total of 132 operators at tha three sitas volunteered to take part in
the rassarch. Of these operators, 123 vere female and 9 vere male. The
participants had & mean age of 40 years and a mean of 8.5 years experience in
the apparel industry. These dexographics appeared to ba representative of the
opsrator populations cf the apparel manufascturing plants we visited. Data
collection tock place before and after work and during lunch breaks.

Anthropometric measures were taken cn all participants. Subjects were
messursd on each of ten dimensions related to workstation and operator
interface including (1) stature, (2) eye height, (3) shoulder height, (4)
standing elbow height, (S5) arm length, (6) seated height. (7) popliteal
height, (8) thigh thicknees, (9) hand langth, and (10) hand breadth. The
measuring devices were a GPM Model 10l anthropometer and a GPM Model 106
spreading caliper. Subjects were measured with shoes removed and were wearing
lightweight summer clothing.

Confidextial interviews ware ccnducted with all subjects using &
structuraed interview form. The interviews covered (1) demographic
information, (2) musculoskoletal injuvries or discamfort, (3) the job
envirommant, (4) characteristics of the workstatlon, chair, and job, (5)
training, (6) work schedule, (7) other factors that might influence safety or
productivity. To promote uniformity, most of vhe interview consisted of



YES/HO, multiple choice, or short answer questions. The final two questions,
however, ware open-ended and interviewers attempted to draw out more detailed
information on previous responses or suggestions for job improvement.

Based on indicators of human factors problems such as high turnover or
absenteeism, a history of complaints or injuries, or unusually high sgkill
requirements, 14 target jobs ware selected for more detailed study. Video
registration and analysis using methods described by Keyserling (1986) and
Melin (1987) were used to record and score hand, wrist, back, and neck
positien and activity of the selected operators during sewing operaticns.

Measurerents of the "problem™ workstaticns were also taken.

Ambient noise and nolse levels at the operators’ ears were measured at a
sazple of workstations in each facility using a General Radio Model 1982 Sound
Lavel Meter. Measures of ambient illumination and the iiluminstion at the
workstation point-of-cperation (POC) with supplementary task luminaires (if
normally used) were taken with a Goseen-Panlux light meter.

Results
Anthropometsy

Table 1 summarizes the mean, S5th percentile, and 95th percentile values
for each of the ten measures taken of the 123 female volunteers in the study.
Compared to other sources of anthropometric data on civilian fexales (Webb
Associates, 1978; Society of Automotive Engineers, 1933) the population of
seviag operators appeared to be slightly smaller (based on etature, seated
height, ete.) and slightly heavier (vmsed on thigh thickness).

TABLE 1: ANTHROPOMETRIC DATA FOR 123 FEMALE SEWING OPERATORS

DIMENSTION MEAN 2 S.D,. . STH ZILE  95TH ZILE
STATURE (cm) 160.7 6.4 150.2 171.2
EYE HEIGHT (cm) 150.6 6.2 140.5 160.7
SHOULDER EFIGHET (cm) 133.3 5.9 123.7 143.0
ELBOW BEIGET (cm) 103.1 4.5 95.6 110.5
ARM LENGTE (cm) 69.8 3.6 63.9 75.6
SEATED EEIGHT (cm) 84.2 3.5 78.5 $0.0
THIGH THICKNESS (cm) 15.0 2.1 11.6 18.5
POPLITRAL HEIGHT (cm) 41.7 2.5 37.6 45.8
HAND LENGTE (cm) 17.5 0.9 16.1 18.9
HAND BREADTH (cm) 7.8 0.4 7.1 8.5
Postural Discomfors

As shown in Pigure 1, about half of all interviewed workers reported thact
they at lesst "sometimes”™ suffer from pain in their upper back (52%1), neck
(492), and vight hand (482). Based on interviews with methcds engineers and
observation, the jobs were classifiad ae low, mediux, or high in menual
manipulation. Operators in high manipulation jobs reported a substantially
higher frequency of pain in the hands, arms, shouldars, middle and upper back,
and peck than did the operators in tha low manipulation jobs. These operators
aleo reported a high incidence of pain and nuxzbness in the hands and fingers,
one comron early symptom of carpal tunnel syndrome.
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Operators in standing jobs, es might be expected, reported signiticantly
greater amounts of foot discomfort and less discomfort in the back and neck
than did operstors in sitting jobe. An additional trend found less discomiort
being reported by older workers than ycunger workers. This might be
attributed to a reticence on the part ¢ older workars to report jobt-related
discomfort, to a reassignment of older workers to less demsnding jobz, or tec a
self-selection of individuals susceptible to cumulative trauma disorders out
of the apparel manufacturing workforce.

Video analyees ware performed on a sample of 30 operators of varying
axperience levels. Differences Letween experienced and novice operators were
examined. Experienced operators were found to make fower and more ballistic
hand movements during a given cycle. Because experienced cperators perforued
many more cycles per unit of time than the novice workers, however, their
level of hand activity was greuater.

Video analiyses were performed on
the postures of these sewing operators.
During the machine cycle, 40 percent of
these operatore stooped forward (i.e.,
torso flexion) at least 20 degrees
during the cycle. Sixty percent of the
operators tilted their heads forward
more than 20 degrees throughout most of
the cycle. Such hunched postures have
baan cited as a4 factor associated with
farigue and discomfort (Grandiecn, 1988).

The prevalence of :tkhis hunched-over
working posture is probably the result
of two factors, visual requirements
and workstation geometry. The quality
requirements of the sawing job require
clear visual perception of the POO.
Yet, meaasuraes indicated that average
illumination levels at the POO (168
footcandles) were substantially lower
than the recommended values (300
footcandles). During interviaews, 36
percent of the cperators complained of
inadequate illumination.

By

A\ 6% - a5%

g =~ - =
) 1ex - 25%

D 15% OR FEWER

Maasures of the typical workstation
indicated that the mean position of the -
footr treadle was only 15 cm from the

proxiral edge of the work surface. Figures 1. Percentage of Workers
Commonly, operators positioned the chair g§P°r;;“§t“§5°§ég§ki;:;a1
back away from the work surface in order iscomto y

tc allow an optimum knee angle of 110

degrees or greater. Because of the resulting distance from the chair to the
work surface, the average reach required was 84 cm, nearly double the
veccmmended 45 cm (Zastman Kodak, 1983). From this chair position, operators
were required to lean forward 25 degrees or more in order to have adeguate
visual and manual access to the POO.
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.. Opne~tha-isb training was the standard at all three sites. Only one plaat
used 2 dedicated training steff; at the other two, traeining was provided by
the floor supervisors. None of the trainars at any of the sites had any
formal dinstruction in effective treining wethods. The quality of instruction
“and performance feedback vazried betwren and within plants. Only 17 percent of

"the operators reported that ti:ey had ever been provided with any kind of
writter or graphical training osr job performence aid. Thirteen percent
reported that some use of videotape was made in their training, most often
during cross-training for & second positien.

Discussion

Among sawing operators, complaints of musculoskeletal diescomfort centared
in the torso and upper extremities. Analyses suggested that these complaints
can be partially addressed by adegquate workstation and chair adjustability as
wall as by improved illumination.

Besaarch is nesded to determine the actual prevalence of chronic trauma
disorders in trouser manufacturing. Our results suggest that the prevalence
may be considerably higher then reported. The operaticns stucdied hore were
all hand-intensive. Reducing the frequency of high tisk hand motions will
require modification of workstations and methods; eliminating the use of these
motions altogether will require sutomation.

More effactive training could improve productivity and increase safety.
We wouid recommend improveaments in four areas: (1) improved training for the
training staff, (2) incressed use of training eids, {3) better performance

feedback during training, and (4) more emphasis on injury prevention and
posture training.
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Macro-Ergonomics and Bachands Processss

John Landry
Iowa State Univexsity
Ames, Iova 50011

Abstract

Hendrick (1988) introduced "macro-ergonomics"” to direct
attenticn toward numan-human interaction in addition to human-
. B machine interactions. This conceptual reorientation is advocated as
£ a foundation for improving organizatiocnal performance. This pape:
- o= cffers some conjecture zbaut the ralaticnship ameng learning,
N : decision making, communication, and organizational performance in
the context provided by macro-ergonomics.

R Marcro-ergoncmics refosuses attention teward the tzansactions occurring
- betveen organization uembers. Transactions betveern entities range from

X exchanges of labor and money to exchanges of povwer and influense (Jones,
1883}, Moraover, Levine and White [1961) claim that exchange is a useful
framevork for studying organizations. This paper examines macro-ergonomic
exchanges from thzee perspectives in order to develop conjectures about
learning, decision aaking processes, communication proccsses, and
organizaticnal pexformance.

Three Perspectives on Exchange

The first perspective looks at crganizations from a cognitive
perspective. This viev assumes that mental maps form the basis of
organization reality and roles (Argvris and Schon, 1978). Mental maps, elther
ouablic or private, explicit or implicit, are the shared beliefs of
crgsnizational members used to quide acticns and attach meaning to events.
Learning ozcurs as the content and linkage between concepts in these naps
chane+s {Argyris and Schon, 1978}.

Interacting wvith the environment allows members of an organization to
create nev interpretations of their cizcumstances (Arqyris and Schon, 1973).
New meanings are stored as pental maps that are transferred to the
organization through communications systems and guide the members' behaviors.
For example, SOPs, policy manuals, prccedures, contracts, and laws describde
how organizational rcles can Qr aust respond.

Organization theory generally accepts that an organization's primary
chjective 1g to insure corganizational saurvival by seeking a "fit" vith the
environment {Thoapson, 1967; Tesi, 1984). Thase exchanges vith the
environmaent, vhich are required for learning, are the primary source of
uncextainty manageys must accommcdate {Thompsor, 1976). High performance and
strategic advantage are achieved by fitting the organization te the
environment and minigizing the ccests cf the exchanges reguired to achleve a

fit (Thompson, 1987, Tosi, 1634},




The uncerfainty created by environmental interactionz cf open systems
proxphs raticnal organizations to forecast problems and develop respoases to
anticipated problems. Unfortunately, wany problems cannct ke determined g
prinxi because of incompiete ox unknovn cause-effect relaticaships. Leaders
ang managers are called upen te vork osut scoze nechanism to handie problenms
arising frcm unexpected situations. Xolbk {1974} observed that learning and
problem solving are different perspectives 0f the szme issue.

3 cecond viev of the macrs-ergencmic medel develcops from the noticn that
leaders are c¢alied upon to solve prcblems by making decisions. Simen (13746)
obsarved every cdeclision has tvo components, facts and values, Facts are
empirically testable but values are derived from morals or personal
preferences. Another perspective on this classification is provided by
Laughiin's decision making research (McGrath, 1384). Jecision making tasks
may be classified as either intellective tasks or judgmental tasks.
Intellective tasks are these vhich have a demonstrably "coxrect® answver;
judgmental tasks do not. Intellective task “correctness® is established as a
social phenomena. For exanple, accepting the rules of evidence established by
3 sciepce as an indicator of truth cr following legitimate procedures vithin
mathematics, engineering, and logic are considered indicators of correctness.
in the judgmental categary, a "correct® ansver is based upon consensus among
peexrs, preferred ocytgomes, moral judgments, and values (McGrath, 1584:.

A thixd perspective on exchanges is that communication is the transfer of
information betveen entities (Daft & Huber, 1987; ¥Weick & Browning, 1988}.
The transfer can be vieved from tvo different coamunicaticn paradigas,
argupent and narration (Weick and Browning, 1988) . Arqument reguires
rational evaluation based upon 2 ccherent set of rules estabiished a priori.
Technical expertise, public debate, common goals, and demonstration of truths
are valued in this form of communicaticn. On the other hand, narrative
cormunication assumes "values axc ultimately persuasive ... soundness is the
essential standard of reasoning. (Weick & Browning, 1986: 249"

Since the cbiective of an crganization is to achieve a £it with its
envirsnment, making a correct decision relative to the problen addressed is
essential. Intellective and judgmental tasks can be reframed in teras of
their scurce of validation being either internal or external to the exchange.
Therefore, judgmental, or value based decision making, has significant
organizaticnzl implications since it establishes the idiosyncratic
organizaticnal understandings which are central tc an organization's
uniqueness. Effective Judgzental decision making supports developing a
strategic advantage by attaching 2 unique meaning tc events snd sharing that
meaning throuogh culture, shared mental 2aps, and interprative schema.

Achieving strategic advantage or maintaining superior performance is a
chiquitous geal of organizations. The macro-ergonomic framevork focuses cn
tha human interaction to achisve that coal. The threa notiszsns discussed add
several additional insights into exchanrge proccesses.

Exchange is a fundazental process ol prganized activi i cpen
systenm.

Exchange is necessary for learning but it creates unc

Uncertainty is reduczd by increasing inforzaticn;




czeated when data are applied to influence a cheice, that is, nake a
decision.

4. Decisions rely on one of two standards for judging performance,
rules or social conseasus.

Tne iollowing is a conjecture about how the insights may he applied to macro-
ergonomic processes and extended to subsume micro-ergonomic processes.

Linking Macro-Ergcnonics and Exchange

A link between the twvo models can be made by assuming that all exchanges
must be medizted by a third party (Weick, 196%). At a pragmatic level this
assumption can be tested by asking, "What is the role of a leader or
supervisor?" Thelr roles assign them responsisility over certain domains.
They anay eitier establisn procedures or make decisions when procedures are not
available. Ii the prob.em is cutside of their demain, they can refer it to
others and the «vcle repesats. They act to nmediate exchanges vithin their
domain.

The aicro-ergonomic model can be tested In a similar manner by asking,
*what is the role of standards or procedures?* They quife the interaction.
The human factors aprroach is used to establish procedures and machine
standards. In fact, the same rationale could be extended to standardés imposed
on one machine interfacing vith another. These concepts are represented in
Figure 1.

Figure 1.

Macro-Ergonomic Exchange Model

—— ———

HUMAN HUMAN
OR OR
MACHINE MACHINE !

n _..__._.__l&

HEDIATING ROLE

Leadez, 82P, lLav,
Mil-spec, etc. |

This model suggests several facets that a manager nmust consider as either
a dasigner of a macro-ergonic exchange or as a particpant in the exchange.
First, one must consider control cf the exchange within the 1ssigned area of
responsibility. If the manager's rcle is to design the exchange, then he oz
she must decide L{f they csn, in fact, design the control process. Control
decisions should be religuished to others vhen they are cutside the manager's
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area of responsibility or vhen the rules have been established by extarnal
governing bedies.

Second, one must concider the processes used estabilish the exchange
perforzance. In circumstances where the perfcrmance can pe judged according
to preexisting standards, those standards may be used. Determing the
availabillty of standards may not be easy since it may require using exper<s
or finding difficult to comprehend procedures. On the other hand, the
alternative is to "reinvent-the-whesl®™ yhich is an expensive ancé tine-
consuning process.

Third, cne must consider the nature of the communication process. In
genexral, organizaticnal theorists ezpouse the henefits of using a rational
approach to communications. However, the problexm may not have the factual
basis required to use this communication strategy. 1In this circumstance, the
strategy ls inappropriate for the problem. 1In other words, the decision maker
may fail to "£it" the organizational process to the problem environment, vhich
may lead to lower performance.

The three components of the declsion process associatazd vith a macro-
ergonnic perspective are summarized in Table 1.

Tacle 1.
Macrc-Erogomic Decision Processes
-

. (—— m——
Domain of Interual External [
Decision Control

Evaluation and Judgmental Intellective
Decislonr Making
Communication Narzation Argunent
Process
SN

As shown in Table 1., the essential fesature of the exchange is origin of the
the control process.

Sumzary
Organizations exist as sets of exchanges guided by their mental maps and
maintained by high perfcrzance decisiun making. Exchange provides a useful
model fur inteqrating learning, decision making, rommunication, and
performance evaluation.
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Human Responses to Weightlessness

Orwyn Sampson, PhD
United States Air Force Acciemy

Abstract

An introduction to the phenomenon of weightlessness is presentad in terms
of its cause and its effects on the human body. Following a <iscussion of
Just what weightlessness is, its major physioclogical affects are reviewed.
These include: 1) altered body orientation stemming from >he removal of a
major source of sensory stimulation of the vestibular apparatus contained
within the inper ear; 2) body fluid shifts resulting in compensatory
cardiovascular syvstem responses; and 3) changes in body composition,
especially muscle and bone, with prolonged exposure t¢ weightlesaness.
Bach of these effects is discussed with the goal of understanding its
etiology. In addition, implications for human movement in space and on
earth are given.

WEIGHTLESSHESS

Tnere is a common misunderstanding about weightlessness. We have developed
the notion that weightlessness and space go together, that people become
waightless whenever they go beyond the earth‘'s atmosphers.

We have acquired tiais notion naturally. For years now, we have becone
accustomed to seeing astronauts and co0smonauts "floating around" inside
their spacecraft once they achieve carth orbit. And, since the orbit
altitude, usually 150 - .00 miles; is beyond ocur atmosphere, it is natural
to associlate weightlessness with a lack of atmosphere; i.e., with space.
This associat.on is natural, but in fact, it is only cocincidental.

According to Newton, evary object in the universe attracts every other
cbject. The amount of attraction that exists between two objects is
directly related to their masses and inversely related to the distance they
are from sach other. Because gravity is universal, a state of absolute
weightleasness could exist only if you were presant in an empty imiverse.
And, since that is hardly feasible, ocur conception of weightlessness needs
to be adjusted. To underatand it properly, wWe need a frame of reference.
To illustrate: on earth, we experience our mass as weight bascause the
earth pushes up on us opposing gravity's pull. Jf the earth suddenly gave
way, wWe would no longer experience our mass as weight because there would
be nothing to oppose the pull of gravity.

When space travelers appear o be weightless in orbit, as we have just been
raminded, they are no'. free of gravity. Instead, tiey are falling. They
are still being attracted to the earth and are falling toward it, but
bgcause they have a forward velocity (of some 17,000 mpL), they keep
miszing it. And, =inge their spacecraft is alsn falling; using it a3 a
frame of reference, they are indeed weightless. In cther works, they are
weightiess relative to their spacecraft.

Therefcre, what we have come to regard as weightlessness is simply a state
of free fall in whizh our frame of reference is moving in the same
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 direction and at the same speed we are., Thia being the case, it 1is now
shalsr to ses that weigntlessneas has nothing to do with space per SE.
Inda2dl, we experience weightlessners within cour atmosphere every time we
aré free frox support and are allowsd to fall, When a pilct noses his
Plane over after a gradual climb, or an elevator descends abruptly, we
exparience weightlessness. The only difference 1s in the duration.

" Bacsuse this ls such a foundational concept, let us illustrate it anothser
way be considering an implausible situation.

Suppose we built a skyscraper 250 nmiles high. The person living in the
penthouse, to bs sure, would require supplemental air to breathe because
our atmosphere does not support life much beyond about five miles
elevation. But. mark this, be or she would not be weightless! In fact,
their weight would be diminished by a mers i12%, and <hat not bacause of
Space, but because they are now 250 miles further from the center of the
sarth.

A3 we move out from the sarth, our welght indeed diminishea. But, distance
from the earth is not the only factor: The psnthouse dweller and the spacs
traveler are the same distance from earth, but one still has weight; the
other does not. The difference, of course, is accounted for by the fact
that the space traveler and his spacscraft are both falling.

To put this, hopefully, in even clearer perspsctive, here is a view of the
earth from the moon., Jts diameter is 8,000 miles. Tne shuttle altitude is
250 miles. And, on an 8,000-mile =cale, 250 miles is not very far out into
space. Clearly, these space travelers have not escaped the earth's pull of
gravity!

What, then, is the correct relationship between space and weight?

The short answer is that space facilitztes free fall bstiter than air doses,
80 it is easier to orbit in space than within our atmosphere. And, that is
the key. While it is posaible to crbit within our atmosphere, air provides
ac much resistance that the cost of achieving and maintaining a forward
velocity of 17,000 mph would be astronomical (and I know it's a pun).
Conversely, in space, where there is practically nc impediusent to movement,
speeds of that magnitude or greater, once achieved, can be maintained with
no additional power.

With the advent of space travel, mankind faces a radically new experiencs,
a ilongtzrm gravity-diminished existence.

As of the first of this year, more tnan 200 people have traveled beyond cur
atmosphere with a collective experience of 21.4 manyears in spacs.

Bventually, with the advent of space staticn and trips within and beyond
our solar system, the weightless experlence will be extended perhaps
indefinitely.

Weightlsssness is an exhilarating experience, but there are costs
associated with it.
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PHYSIOLOGICAL EFFECTS

Exposure to microgravity has three major effects on human vodies. These
include:

1. Changes ian body-environment orieantation {(nervous system effects).
2. Cranges in body fluild distribution (circulatory system effects).
3. Changes in body structure {primarily effects on muscle and bone).

Nervous Systenm

A primary fuanction of the nervous system is basic orientation--crientation
of your body with respect to your environment. Orientation involves both
sensory and response activities on your part. The primary sensory
mechanisms include: vision, the jnner ear, and scmatosensory recaptors
{including the kinesthetic sensors). The response activities include: eye
movexent, changes in head pcsition, and altered posture.

When the envirooment varies beyond certain limits, the sensations can be
disorienting and may produce motion sickness. This occurs in a weightless
environment.

More than half of all space travelers get sick in microgravity. The
conditicn is labeied space motion sickness (SMS). Som: of the symptoms
include nausea, headache, anorexia, and vomiting. SMI starts almost
immediately for some astronauts and can last up to four days.

A study of generic motion sickness reveals some interesting facts:

1. It is pot limited to man. In fact, nearly every species exhibits
susceptibility including horses, cous, monkeys, chimpanzees, seals, various
kinds of birds, sheep, and cats. Even fish, under the right conditions,
exhibit motiocn sickness.

2. The only comumon characteristic of all the mctions producing the
syndrome is varying acceleratioa t¢ the head and oae fact stands out:
Individuals not possessing a functioning vestibular ladbyrinth (e.g., some
deaf mutes) are not susceptible to motien sickness,

The vestibular iabyrinth, or vestibular apparacus, is lccated ir the inner
ear and is continuous with the structure rasponsible for hearing, the
membranous cochlsa. It contains two types of senory receptors: otoiith
organs which sanse linear accelerations (including gravity); and,
semicircular canals which sense angular accelerations.

The otolith organs (viz, the utricle and saccule) are linear accelarometers
and provide the ocentral nervous system with a continuous est:mate of head
position with respect tc tbe uprignt. The semicircular canala are rotary
acceleroameters and detect rotations in the thre¢ basic planes or refersnce.
Miorcgravity alters the activity of the «tolith organs but not the
semicircular canals. This leads tc senory conflict and apace motiorn
sickness.

Although the exact nature of SMS remains a mystary, it is not a peraanent
condition and {3 treatabls with drugs and diloleedback lLechniques.
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Circulatory System

Microgravity has two effacts.  One is an immediate effect of redistriouted
baody flulds resulting froa decreased hydrostatic pressure. 7This lsads to
thin legs snd a puffy face. This hsadward shift of fluids is interpreted
‘By the body as an increase in blood volume. The circulatory systam adapts
¢ this sensed Yvolume overload® quickly. Within the firat day or two, up
to two liturs of sxcaess body fluids are excreted and the number of red
piood cells is also reduced.

The sscond effect of microgravity is a longlterm effect in which the heart
muscle atrophies and certain changes are sean in the blood which are
deacridbed collectivealy as “"spaceflight anewia®. DBecause of these c¢haryes,
thers is increased likelihood of shock if heme~rhage occurs. And, upon
resatiry to a 1-G eavironment, orthostatic tolerance is significanily
diminished. Recovery may fake days to weeks,

Mepsuros employed to counter the adverse effects of wmiecrogravity on the
circulatory systeam have takaen a variety of forms and include:

i. Infiight aerodic and strength training exercises

2. Lower body negative pressure

3. Oral rehydration (within two hours of rsesntry)

4. Drugs

5. Hormones

6. And the use of anti-G suits posiflight

#uscular Systeas

Shortters space flights do not impact rmusclaes tc a significasnt
degree-~there is a decreass in body weight but this is mostly water. In
longtern flights, both body water loas and nsgative nitrogen balance are
seen.

The loss in muscle occurs mainly in the lower extremities. In addition to
the ilcss of muscle maas, tha muscles tend to "speed up"™. Ii other words,
the atrophy appears to occur priwmarily in slow-twitch ficers.

Muscle atrophy can be effectively countered by means of exercise,
electrical stimulation, arnd hormones.

Skeletel Systex

Osteopenia (literally, “poor boaes"™) s a consistently reported
physiological response to spaceflight. It occurs bacause the ongoiug
processes of bone rescorption exceel tacse of bone formation.

Spacellight osteopenia 1s acre severe than bedrest osteopenia and may not
ve completely reversivle. Fedrest ostecpenia plateaus, but aspaceflight
ualwopeilla LAy Ou® wiemelt Lhal dves uotl. Spaseslflight osteopenia 33 svso
more serious than post-zenopausal osteopenia. A ralated factor in
ostecnenia ia muscle atrophy beceuse of the siress effect musclas have on
bones. Posxtflight there is lncreased likeliinood of bonme fracture

and arn incrsased likelinocd of kidnay stone formation.



" Two ¢countermeasiures pave shown some benefit in retarding bone loss. These
~Ansiude exarcise and dist, but osteopenia is not totally prevented or

. -nnxgnsed uaing eithar countermeasure and it remains a serious effect of
tincqgai.ty

lgg CkTIOH

;Hha;<d005'all this mean for us? 1 think there are three major
implicatiens:

1. Cne has to ¢o with moving oneself in & microgravity euvironment.
We use free body diagrams all the time to describe force and torque
effacts. In microgravity, we become "free Dodies.

2. 4 sscond implication has to do with moving other objects in space.
this calls for a concentrated review of, and experiencs with, the physics
¢f »ovement in terms of forces, centers of gravity, torques, mass, etc.

: 3. 4nd a third implication has to do with training-programs; programs
and research for countsring the adverse effects of weightlessness and
preparing space travalers for skilled, efficient movement in microgravity.
There is great need for creative, innovative research in this area.
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- Gender Identity Among Air Force Female Aviators*

Major Karen Q. Dunivirn, Ph.D.
USAF Academy

gbstract

This articie examines one facet ¢f socialization of women

in the male-dominant world of flying by studying Air Force
fewmdle aviators' gender identity. According to the Bem Sex
Role Inventery, female aviators display more masculine and
androgynous identities than other women surveyed in both
military and civilian studies. Furthermore, they are more
likely to shift toward masculine identities. Interestingly,
female aviators in Tactical Air Command (TAC), the predomi-
nantly maie fighter command, display the greatest proportion
of masculine identities. These findings suggest that female
aviators adopt more masculine identities and socially-
desirable masculing characteristics in order to succeed in
the male-doninated world of flying.

Most gender studies of the workplace explain observed differences
between the 3sexes (e.g., behaviors or attitudes) by noting individual
differences between men and women (e.g., physiological or psychological
differences), or citing contextual factors (e.g., organizational structure or
socialization) as causes for the observed differences. Additionally, studies
of military members have examined gender differences and role socialization
-~ does the masculine world of the military provide similar sociaiization
experiences for men and women (Moskos, 1985; Devilbiss, 1985)7 Does the
military reflect a gender-pluralistic culture, or is there a dominant
masculine oulture that pressures female members to adopt more masculine
attitudes, orientations, and identities? Gender is an important element in
shaping a person's self-image and sccial identity (Tischler et al., 1986).
Gender identity is culturally defined (i.e., "appropriate” male and female
behaviors vary by cultures) and is learned through role socialization. It is
an acquired identity tnat changes over individuals' life cycies and cultural
contexts.

This article examines gender identity among Air Force female aviators --
those who work in the predominantly masculine world of f{lying. Analysis of
gender identity of women in masculine-dominant cuitures may provide insight
into thne relationship betweer organizational socialization and individual
adaptation. The mnilitary has been desc¢ribed as a distinet culture that
promotes masculine identities, attitudes and behaviors (Segal and Segel,

1983). Furthermore, aviation has historically been considered men's work
(Wood, 1682). MHowever, m:liitary women are born female {(ascribed status) and
develop appropriate gender identities. Therefore, conflict Dbetween

organizational and gender socialization may affect gender identity. Thus,
women may sacrifice their conventional gender identity (i.e., femininity) for
a masculine identity that is reiniorced and rewarded in tne wasculine worid of

* Views expressed in this paper are those of the author and may
not reflect these of the U.S. Air Force ¢r the Air Fcrce Academy.




the military. This pattern may be more pronounced for wemen whe perform sex-
prescribed male work such as fiying.

A common measure of gender identity is the Hem Sex Reole Inventory
(BSRI). TFResponderts characterize themselves on culturally desirable traits
which classify their sex-role ({or gender) identity into cne of four
categories: masaulire, feminine, androgynous, and undifferentiated ({Bem,
1974). Those categorized as masculine see themselves as self-reliant,
independent, and athleti (culturally-defined masculiine traits); <those
classified as [eminine describe <themseives as compassionate, loyal, and

understanding. Androgynous individuals deseribe themselves as having both
strong masculine and feminine identities, Undifferentiated persons are low
both on masculine and feminine scores -- there is no distinguishabla pattern

of gender identity.

Androgyny is viewed as the most desirable profile bscause it depicts
persons who atiribute both masculine and feminine traits to themselves (Bem,
1974; Cook, 1985}. In short, androgynous perscons have behavioral flexibility
to positively react to different situations. They can use masculine or
feminine characteristics (e.g., be forceful or compassionate) as the situation
warrants — they do not feel censtrained by rigid sex-role norms. Conversely,
undiflerentiated persons have no well-defined gender identity. Indeed, some
research suggests that persons categorized androgynous and masczline tend to
be high on self-esteem compared to feminine or undifferentiated persons (Bem,
1677). Spence and Helmreich (1978) describe a continuem frem highest to
lowest self-esteem Lo be consistently associated with the four greups in this
order: androgynous, masculine, feminine, and undifferentiated.

Method

Data reported here are part of a larger study of female Air Fforce
aviators who are mezbers of Women Military Aviators, Inc. (WMA). The
respondents completed a 140-item qQuestionnaire that included Vvarious
demographic and attitudinal questions. This study's sample (53 percent return
rate) inciudes 120 active-duty A4ir Force female aviators whe represent
appreximately 22 percent of the total population of Air Force female aviators.
Ideally, all Air Force female aviators should be surveyed; nowever, time and
cost constraints prohibited such a comprehensive study. Some may argug that
the sample may reflect unique attitudes of thcse who belong to WMA. However,
in my irteraction with female aviators (both WMA memkers and nonmembers), I
have found no unique profile specific to either group. Therefore, the sample
is assumed to represent Air Force female aviators in general. nd
demographically, the respondents are diverse in terms of age, years of
service, military rank, and major cormmand (MAJCOM) affiiiation.

Using the BSRI, two scores are calculated: masculinity and femininity.
Researcn consistently reports a median for both scales at approximately 4.9
(Hyde :.0d Rosenberg, 1980). As discussed earlier, individuals are classified
as masculine, feminine, androgynous, or undifferentiated. For example, if
one's masculinity and femininity scores (means) are above 4.5 (approximate
medians), the respondent scores “high" on btoth scales and is classified
androgyncus; one who scores "loWw'" on both scales is termed undifferentiatea.
Previous research reveals that the BSRI is= 2 valid, relianle measure of gender

identity (Cook, 1985).




Results

Table 1 presents comparative stuzies reporting 3SRI sccres {this study’s

\; cata are listed on the top row). The overall mean scores of masculinity and
. 8 femininity for the surveyed Aair Force femaie aviators are 5.5 and 4.9,

respectively. Using the accepted normative median scores of 4.9 for both
scales, Air Force female aviators do not have conventional gencer identities
(i.e., feminine identities). instead, they have more musculine and
androgynous ident.ties (42 and L5 percent, respectively). Conversely, few
femaie aviators have femirnine identities (10 percent) whicn sharply contrasts
with studies of nonmilitary women (34 to 52 percent).

TABLE °
PERCENT DISTRIBUTION OF WOMEN IN SEX-ROLE CATEGORIES

N = Undifferentiated Feminine Masculine Androgynocus

e BSRIZ 120 3% 10% 123 i5%
R BSRI® 35 6% 8% 26% 601
: BSRI® 290 20% 34% 16% 292
BSRIS 369 19% 573 10% 2us
BSRI® 165 13% 52% 154 20%
asrif &5 154 491 145 214

Sources:

a Dunivin, 1990 (Air Force female aviators)

b Durivin, 1988 {Air Force female officers)

< Bem, 1977 (male and female college students)

d Hoffman and Fidell, 1979 (adult women, age 20-59)

i Hyde and Phillis, 1979 (males and females, age 13-85)

Derleur and Warner, 1987 (Air Force Academy female cadets)

Notes:
1. Percentages are computed by rcws.

~

2. Percentages may not add tc 100% because of rounding.

Most striking are the differences in percentages for the masculine ang
andirCgynious categeriss.  Foruy -two percent of femaie avistors surveved have
masculine identities, compared to the other studies f{except Dunivin, 1988)

54
wrnich range from !0 to 16 percent. Moreover, 45 percent of the women have
androgynous  identities, again, hnigher than the nronmilitary samples.
Cumuiatively, 87 percent of the surveysd women nhave masculine or androgynous
identities, compared to the other samples {excep: Minivin, 1988) whera the two




identities only account for 34 te¢ L5 percent of the sample -- a startiing
difference.

Comparing two similar populations (i.e., Air Force female officers
{Dunivin, 1988 and these aviators), there are similarities and differences.
The medlan soceres are similar {Dunivin [1988] reported mecians of £.¢
masculinity; 5.05 femininity). Likewise, the percentages are similar for the
conbined categories of masculine and androgyncus identities. However, female
aviators have mor: masculine idencities (42 percent) than Aair Force female
officers (26 percant). This difference suggests a shif¢ tecward more masculine
identities for female aviators than female officers in general.

Examining gender identity among the various subgroups, there are few
discernible patterns. Factors such as military rank, age, commission souree,
marital status, and career intentions show no distinct patterns., tHowever, one
pattern appears. Female aviators irn MAC and SAC have a balance between
masculine identities {38 percent and 30 percent, respectively) and androgynous
identities {52 percent and 54 percent, respectively). However, 80 percent of
the surveyed female aviators in TAC have masculine Iidentities ang none have
fexrinine or undifferentiated identities. This pattern may suggest that
military women in the most masculine culture of TAC's fighter world adopt
almost exclusively masculine identities.

Discussion

When examining BSRI scores in the different studies (Table 1), some
cifferences may be attributed to the diverse populations of the studies. For
example, two studies use college students as sudbjects, a rather specialized
segment of a society's population. 3Still, the findings suggest some important
differences with alternate plausibie explanations. First, none of the studies
{except Dunivin, 1988) measure professional career women's gender identity.
For the most part, career women in management positions (including Air Force
female aviators) work in an organizational culture in which leadership,
assertiveness, and other male-attributed gqualiitles are viewed as positive
traits. It is plausible that woemen in suech work environments adopt more
masculine identities and socially-desirable mascuiine characteristics in order
to succeed as leaders or aviators., However, some women have strong feminine
identities (developed over years of gender role socialization); therefore,
they adept more androgynous identities.

A second peint is that this study includes only female aviators who
remain in the Air Force. The rigors of a military lifestyle may have driven
out women wWith lower self-esteem (as assoclated with feminine and
undifferentiated gender identities}. Furthermore, the military environment
promctes masculine behaviors and attitudes, conducive to women with masculine
or androgynous lidentities versus feminine or undifferentiated identities. It
may be argued as well that some women with nigh self-esteem (as associated
with masculine and androgynous gender identities) may have separated from the
Air Force after they experienced sexism, career disappointments, or family
conflicts. However, we can only survey the female aviators who remain in the

Air Force.
4 third axplanation may be that the military and aviation attracts women
with unconventional gender identities. Wemen whe choose fiving as  an

occupation may bte more masculine in their orientatiecns and interests.
However, witrout longitudinal data (i.e., a measure of women's gender identity
pefore their entry and during their stay in the Air Force), there is no way tc
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ST "determine if women have mere masculine or androgynous identities pricr to
o= gmilitary sceciaiizatien.

A fourth irterpretation rmay be that female aviators inltally have
strcuger feminine identities, but alter their gender identities to ccenform to
maseuiine cuiture, aspecially in the flying worlid. if gender-role
sgeialization is a ipifelong process, gender identity can change. Two previous
studies may support this assertion. DeFleur and Warner (1987) found that 4¢
percent of USAFA female cadets had feminine identities. Some ¢f these women
becane officers and aviators and may be participants in this study. In
comparing tnis study with DeFleur and Warner, there appears to be a shift from
feminine identities toward masculine and androgyncus identities for female
officers, and more masculine identities for female aviators. Furthermore, in
comparing Dunivin (1988) and this study, there appears to be a trausition froz
androgynous identities of female officers to masculine identities for Jemale
aviators. It is piausible that as female aviators adjust to the flying werld
they adopt a more masculine identity whien is fostered among aviators. Agairn,
only longitudinal data can determine whether women change their gender during
their miiitary careers.

Conclusions

In comparison {o women in general, Air Force female aviators have
nontradit.onal gender identities, However, the flying world promotes
masculinity, and the women may acquire a masculine identity or blend their
gender identity to adopt an androgynous identity in order to succeed.
Cconsequently, the women place less importance on their feminine identity in
order to survive and thrive in a masculine culture.

These patterns make sense if we recognize that workers (male or female)
are socialized to accept the organization's values and standards. If the
military primarily promotes masculine values, behaviors and attitudes, female
members must adopt such values and standards in order £o work and build
successful careers.

However, there remains the question whether womer should adjust to the
Alr Force's male world, particularly in aviation. Or snould the culture
reflect its pluralistic composition? Some contend that the culture should
reflect the organization's purposes, not 1its racial, sex, or social
scmposition. Others argue tnat women should not have to tecome like men in
crder to be accorded the privileges of the male world. Instead, there shouid
be greater recognition for women's values, cultures, and forms of behavior,
all of which contribute to our nation's defense. This difference in opinion
will continue to make the integration of women inte the military a problematic
process.
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Demographic and Attitudinal Correlates
of Women's Role in the Military
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Charles N. Weaver
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Abstrace

This paper presents data on American's attitudes toward
women's roles in the military as a function of szeveral variables.
The data for this study come from the 1982 General Social Surveys,
conducted by the Natiomnal Opinion Research Center. The criterion
variable required respondents to indicate whether women "should"
or Y“should not" serve in the following military jobs: nurse in a
combat zome, typist in the Pentagon, commander of a military
installation, truck mechanic, jet transport pilot, jet fighter
rilot, anti-aircraft gunner in the United States, hand-to-hand
combat soldier, and crew membex on a combat ship. Four predictor
variables were examined: age, occupation, perceived relative
financial standing, and education. In general, the results
indicated that younger, more highly educated respondents who are
employed in white collar jobs and perceive themselves to be above
average in financial standing wers signficantly more supportive of
women's participation in allmilitary roles examined. These effects
were most pronounced for nontraditional jobs such as jet fighter
pilot and hand~to-hand combat soldier. Implicatioans for the future
role of women in the all volunteer force or a draft-based force
are discussed and policy ramifications examined.

During the recent invasion of Panama, Army Captain Linda Bray became the
first woman to lead troops into modern combatr. This action was widely
reported by the media including an interview withk Captain Bray on NBC's Today
program, and coverage in major papers and news magazines. As pointed out in
Time magazine (January 15, 1990, p. 29) the actions of Bray's platoon
“"rekindled a debate over whether women should be on the firing line."

One factor which bears on the integration of women imto military roles
concerns public attitudes toward such integration. If Americans express a
favorable attitude toward women assuming combat roles, for example, political
barriers to their full integration are lowered. Davis, Lauby, and Sheatslay
(1983), examining natiomal survey data which addressed this question,
concluded that "Americans are not for total equality of the sexes in the
military," but are in favor of a greater participation of women in the
military than may be generally recognized. Matthews, Melron, & Weaver (:988)
analyzed the same data base by Davis et al. (1983) and found that the
attitudes of Americans toward women's roles in the military are significantly
affected by the respondent's race and gender, with women being more
supportive of women's participation in diverse and nontraditional roles :than
men, and blacks being generally less supportive of women's participation in




... any military zole than whites.

The purpose of the current study was te further examine the attitudes
of Americans toward women'’s roles in the military as a function of other
demographic and attitudinal variables. More specifically, the current study
exami-z=d support for women's participation in military roles as a function
of age, education, perceived relative financial standing, and occupation.
The data base that was used in the earlier study by Matthews et al. (1988)
was also used in the current study.

Method

Responses from 1844 participants in the 1982 General Social Survey (GSS)
conducted by the Haticnal Opinion Research Center provided the data base for
the current study. The GSS involves face-~to-face interviews of a national
sample of United States citizens age 18 and over. Respondents are selected
randomly, and the sample is stratified to insure representative sampling of
major demographic groups. The GSS poses over 300 questions to each
raspondent on a wide variety of topics.

In the 1932 GSS, respondents were asked te indicate whether a woman
“"should" or "should not" be allowed to serve in the following military roles:
nurse in combat zone, typist in the Pentagon, commander of a military
installation, truck mechanic, jet transport pilet, jet fighter pilot, anti-
aircraft gunner in the United Statee, hand-to-~hand combat soldier, and crew
member on a combat ship. These jobs provide 2 mix of traditional and
nontraditional roles for women in the military.

Responses to these questions were crosstabulated with (1) the
~espondent's age (18-29, 20-49, and 50-89), occupation (white collar cor blue
collar), education level (less than high school, high school, or greater than
bigh school), and perceived relative financial standing (lower than average,
average, or higher than average). Estimates of statistical signifi.cance were
made using Chi Square, and an alpha level oI .05 was selected.

Results and Discussion

The main findings of the study are summarized in Table !, whicn shows
the percentage of respondents who irndicated that women “should" be allowed
to serve in each of nine military roles as a function of each of the
predictor variables. With respect to respondent's education level, a clear
trend toward favorable attitudes toward women's full participation in ali
military roles was found as education level rose. Respondents with less
than a high school education uniformly showed the least support, ranging
from 25.5 percent who indicated that women should serve in hand-to-hand
combat roles, to 91.3 percent supporting women serving as typists in the
Pentagon. Similarly, respondents with more than a nigh school education
showed the strongest support, ranging from 41.9 percent who indicated women
should serve in hand-to-hand combat, to 98.8 percent favoring women serving
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Substantial and consistent findings were also observed as a tunction of
occupation. White collar workers clearly were more supportive of women
serving in all roles examined. Again, all comnarisons were statistically
significant.

With respect to age, younger respondents proved to be more supportive of
women's involvement in military roles than older people. As a rule, small
differences were noted between respondents 18~29 and 30-49 years of age.
However, in comparison to the responses of older (age 50-89) respondents,
large differences were found, especially for nontraditional roles. For
instance, only 20.7 respoudents age 5C or older favored women's
participation in hand-to-hand combat, compared to 42.8 and 40.6 percent for
those ages 18-29 and 30-49, respectively. Among these comparisons,
significant differences were found for all roles except for nurse in a combat
zona.

Finally, the relationship between perceived relative financial standing
and attitude toward women's roles in the military showed a consistent pattern
of more favorable responses with increasing level of financial standing.

This held true for each role corsidered except for hand-to~hand combat
soldier, where no significant differences were found as a function of
perceived financisl standing. All other comparisons were statistically
significant.

One aspect of the findings from this study which are not presented in
Table 1 due to space restrictions is that very few respondents were unsure
of their opiniocns on these questions. Of 99 comparisons made, in no case
did more than B percent of the sample indicate "not sure," and in 92 of
the comparisons the percentage of "not sure" responses was less than 5
percent. This held true even for nontraditional roles, such as hand-to-hand
combat soldier, crew member on a combat ship, and jet fighter pilict.
Apparently, most Americans have a firm opinion on these questions.

It is also interesting to note that the least support was given for the
role of hand-to-hand combat soldier, with only 33.4 percent of respondents
overall favoring wcmen's participation in this role. The lack of support
shown by the public for this role is surprising given that the majority cf
respondenzs favored women's participation in other combat and combat~
related roles. For example, the overall percentage of respondents indicating
that women shculd participate in the roles of crew member om combat ship,
air defense gunner, and jet fighter pilot were 54.0, 54.2, and 58.7
respectively. For nurse in a combat zone and jet transport pilot, both of
which are jobs that may be extremely dangerous in modern warfare, the
overall approval rates were 90.8 and 68.7 percent, respectively. One
wonders 1f Americans have an accurate view of the nature of the perils of
modern warfare, given the responses of the subjects of this study.

One interpretation of the results is that Americans base their opinion
on ravw physical requirements of various roles, and in terms of direct
contact with the emnemy. Thus, the role of hand-to-haud combat soldier is
viewed as inapproyriate for women bv a wmajority of Americans. In contrast,
the-rcle of fighter pilot, which may be equally dangercus, is viewed as
more appropriate for women because of less direct (face-to-face) contact
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- with the enemy and lesser physical demands placed on the pilot of modern
alrceraft, Consistent with this analysis, the role of typist in the
Pentagon recelvaed the greatest approval by the respondents. 1t is also a
low demanding job physically and is 2 great distance frow enemy personnel.

One other dimeusion of the curreant data requires comment. The role of
military commander received mixed support. Overall, 56.0 percent of
respondents indicated that women should be in command of a wilitary
installation. This figure compares to those of some combat roles, such as
fighter pilot. This is, of course, a nontraditional role for a woman in
our society. Because support for this role was the same or smaller than
other combat-related roles {(e.g., nurse in a combat zone), it is possible
that mere danger to the woman from the enemy does not explain all of the
findings. One might hypothesize that the greater the deviation of a role
from cultural stereotypes, the less the support for it. So, protective
paternalism may not be the only factor in interpreting the results found
in this study.

It is clear from the current data that a number of variibles modified
tha respondent's attitudes towards women's roles in the military.
Education, age, occupation and perceived financial standing {and presumably
other variables) affect how ome views this issue. Information of this sort
shoudl be of value to policy makers and planners in building support for
changes in personnel policy relating to women's roles in the military.

They algo have implications for recruiting end human resource prcjections.
I1f, for example, the applicant pool for the Army is heavily represented by
poor, relatively uneducated persons from blue collar backgrounds, ticn a
change in Army policy regarding utilization of women in combat roles might
impact recruiting. A woman interested in joining the Army might decide
not to apply if she felt likely to be placed into a role that she and her
friends gnd family feel is inappropriate for women. The possibie effects
of policy changes on recruitment need to be examined systematically.

Returning to the case of Captain Bray, ome would conclude from the
current study that the majority of Americens favor an expansion of
military roles open to her and other women, but are not at this point
ready to accept women in hand-to~hand combat actions. The dynamics behind
these attitudes are worthy of in-depth and systematic examination, and the
ranifications of future policy changes mustr be explored in light of
effects they may have on other military programs aud operations.
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Hodifying the USAFA BCY Program to
Reduce Gender Discrimination Amoug Basic Cadets

Cynthie A. Wright

*In leadership, there &ppears to be 8 continuing

relationship DbYetween rhy=ical performance and leadership
ratings for vwomen...¥Wcmen who do nct perform well on
physical performsnce measurea tyuically receive lower
ratings in leadership by the mern."

--¥a]d Jerome Adsmrs, 1979

Absitract

The Basic Cadet Trairing program (BCT) iz designed
to tezch military skille apd discipline, strengthen
leadershiy and followership skilis, develop physical
fitness, and foster a spirit of teamvork and comraderie
while enhancing self-confidence. In order tc accomp-
lisp 8ll of these objectives, the program mus® bde
physically strenuous as well as mentally challernging,
and yet be well within the abilities of most ipdivid-
uals so that 811 can have a ressorable expectation of
being able to excel through their own efforts. As it
is presently administered, the USAFA BCT progran
seriocusly hirders the development of lesderahip skills,
teamvork, and self-confidence in female basic cadets
because of its overemphasis on specific physical
activities which do not sllow reccgnition of overall
physical conditioning or mental aptitude. Modifica-
tions of the BCT conditioning and intramural programs
and the addition of more non-physical evaluations and
activities uare recommended in order to lessen the
geuder biams that currently exists at USAFA.

Yhen, on the first day of basic¢c training, cadets find
themselves rather dramatically separated from their civilian
lives and relationships, they immedimtely begin to replace
those ties Dy esteblishing their social place in the
unfamiliar environment. Their evalustions cf one another in
the first couple of weeks have a consideratle effect on
their lasting imp-essions of relative leadership potential
and of each ipd .vidual's adbility te¢ contribute to the
effectiveness of "‘he unit as a whole. Although much of the
training 18 neceszarily physical, 41t tends to focus very
narvrowly on thoar. activities in which ®wmost men, with their
generally gresater size and upper~body strength, are

inherently more adept than the majocrity of wonen- As
indicated in Adsms’ statement abcve, tased on his
cbservations of male and female cadets at West Point, the
females' perceived ieadership abilities &re considerably

decreased by their generel inadility to perform as well as
their male peers on these few osxercises, especially rurnning.



The emphasis on skills ir which <females typically do
not excel c¢restes a general image of women as lisbilities,
rather +than assets, to any group or team. Ececording to
Priest, Prince, Rhone, and Vitters (1977), "Relatively faw
women, not more than 7%, exceed the male thirty-third
percentile standard. This means there is little overlap in
he.ght, weight, or physical aptitude measures of the
genders.” Despite the fact +*hat an average woman's
ingbility to match & particulsr physiezl feat performed by
an average man 1is not necessarily an indication of her
relative fitness, "a large minority of men...want egual
treatment with no exceptions” (Priest, et al., 1877). This
attitude fosters the emergence of an informal leadershkip
heirarchy based almost exclusively or physical aptitude in
activities at which men typically excel.

Greeno (1989) argues +that, in education, individuals'
personal epistemologies reflect norms {such as the bases for
determining leadership potential). These normative
perceptiorns in turn profoundly affect group members'
aquisition of skilis. The establishment of leadership roles
¢uring BCT is besed partially or the iraditional gender
rocles predominent in the Dbackgrounds of &rmany cadets,
especisally males-- women at USA¥A are less likely to reflect
traditional sex-role socializaetion, since attending a
military academy is generally considered to be inconsistent
with expected “feminine" ©behavior. The insiatence on
physical performance a&s the primary indicator of overall
leadership ability creates an environment in which men will
naturally be more likely than women to achieve traditionally
masculine leadership roles. Women who conform to the
imposed norms out of a need to belong to the group are less
inclined to seek out opportunities for leadership btecause
doing ac would force them te act contrary to the
expectations of their predominently-male peers.

The male btasics'’ initial vperceptions of women as
generally inferior because of their physical aptitude often
carry over inappropriastely to the fourthclass year, in which
athletic performance should te largely replaced by acedemic
and military performance as the criteria for leadership.
This perceptusl set, based on first impressions, may prevent
female cadets from being able to adequately establish
themselves as equally contributive members of their un:it
even if they excel in all non-physical aspects of training
during the academic year. The lack of recoguitior for their
leadership abilities as measured by academic or military
performance is damaging not only to the women's self-esteer,
but also to the overall effectiveness and coxraderie cf +the
group or squadron as well.

In order to provide for 8 greater equsality of treatment
vpoth during and after BCT, moaitications should be zmade to
the training program which allow cadets to compete in non-
gender-specific activities. The first reccrmended change is
the elimination of the merning physical conditioning {(PC)
run. According to Adams (1979), "Women continue tc fall out
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of +the rTunms ir grester snumbers tnan 4o the mern in Cadet
Basiec Training.” Phis tendency still mzaenifests itself
today. Yot only =are most female ceadets =at a severe
diseadventage in an aciivity which is 1lsargely affected Dby
height {(and correspondirg length cof leg), but more femzales
auffer running-related injuries than dc men because of the
additicrsl stress placed or knees &nd earkles by wider hips.
Females comprised only 10% to 12.5% percert of their
respective inceoming classes frop 1987 tc 138G, yest
statistics from the USAFA Cadet Clinic indicate that 32.6%
of the leg, knee, and arnkle injuries reported ©uvy basic
cadets during those years were experienced by women.

Another area in which modifications could be mnade 1is
daxrly intramurals. Since BCT intramurals are designed 1o
prorote leadership in 8 team format as well es promote
physical conditioning, the program should be reevaluated in
terms of creating equal opportunities for women, and 2en
with less athletic prowess, to excel. Priest (1977}
suggests that “intramural competition could serve such a
nurpoae Ldeveloplng more positive conditiomns for intergroup
contact] if it were organized to emphasize skills in which
women ars the equal of men." Since there zre few athletlic
events in which women anid men &are equally proficient, one
solution wouléd be the implcmentation of a rotating schedule
in which elements or <flights would ©participate 1in 8
different sport every week. Curremily, intramural teams are
chosen at the bYeginning o¢f 3BCT for such team sports as

flickerball and Ddvasketbail. These teems remain constant,
and compete in their sport every afternoon during the first
three weeks of 3CT. A rotating schedule would allow the

elexents or flights to parzicipate, either as a team or
eimply a group, in seversl different activities, such &as the
usual team sports, serobic workouts, cross sountry,
swimming, etc.

Although men would continue to e€xcei in certain areas,
the addition of ectivities in wiickh women are traditionally
more adept (such as eerobics), &and in which neither gendsr
necessarily has an advantage (such ac swimnming or
volleyball), would allow recogniticn of mnore diverse
physical skills than those allowed by the present progran.
This has the doutle advantage of promoting teamwoTrk among
the group, since elements or flights would not be split
among different teams, and of continuing to ailow individusl
leaders to emerge 1in each athletic endeavor.

Adans' (16879) recommendations suggest a firnal
modification *o the physicel treining enviromnmer:, focused
on the cadre, rather than oa the basic cadets themselves:

More time needs to be set aside iz the cadet cadre
preparaticn tralsiag to allow the csdetls 1o learn

more about the physiologicel differences which account
for physical performance differences between men and
women during summer itraining...The leadership prograxn
ahould devote one ssssion to explein that physical
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perforsance, especially rur exercises, is nct the only
zeasure ¢f a cadet's adility to lead.

in order t¢ deemrhasize the ypowerful informal xnowvrm
which recognizes orly physical standards of leadership, &
correasponding increase in mental arnd military evaluaticns

should be imrplemented. Priest, et ai. (1977), poin: cut
that "women cadets tend to¢ have achieved greater rarnk 1in
high school ecademic subjects {thran men cudets. Without e

“3ob analysis“ which Jjustifies a preference for certzin
traits in...graduates, there Is n¢ 1lc¢gicsl basis for
preferring physical aptitude over mental aptitude in =a
candidate.” The generally greater military and acadeamic
rchievements by women are substantiasted by the USAFA Cffice
of Institutional Research (1988), whick notes that there has
congistently been a greater percentage of firatclass wooen
then men on the Dean's, Commandant's, and Superintendent's
iists. With thies evidence of non-athletic aptitudes in
mind, another possible wodification wvould be the
restructuring of BCT Field Day to more closely correspond to
the Sweepstakes event in Recognition training a4 the emnd of
the fourthclass year. ¥hereas Field Day incorpcrates only
athletic contests, Sweepstekes focuses on the accomplishment
by small groups of various “obstacles,” which may focus c¢n
either ©physical challengses or military knowledge. A
combination of the two measures would result in & day of
general conmpetition in sports, BCT knowledge from Contrails,
and military drill, all of which are gignifiecart parts of
basic training. Such squadron competition would place egqual
responsitility for winning or lcsing upon those who excel
physically, mentally, and militarily.

A means of discovering and developing the various non-
physical lemders prior to the actual PField Day competition
might include constant competitions within the squadroms in
every areg of military traeining. The top performers in each
area, such as memorizing quotes eand knowledge, shoe-shining,
ved-making, or rifle drill would +train several of their
peers who are moderstely skilled in the same ares. Each
team weoculd then be responsible for tutoring the rest of
their clasamates ir their area of specializgtion during
element 1leader blocks. Not only would such & program
increase the overall skill levels within the squadrcn, but
it would also help increase teamwork, develop 1leadership
skills, and promote class unity in terms of the entire group
being responsible for each member.

As the nature c¢f warfare continues to s8hift toward
reliance cn technological weaporry, rather than the
traditionel hand-to-nand combat, tre potential for
sigrificant conirivputicns by women, especially as memders of
neterogeneocus problem~solving groups, will increase
dramaticellyr. it sexism is to be reduced throughout the
cadet wing ard the Air Force in order to best utilize women
as & vital resource, the process nust start with the BCT
cadre and with the Dbasic ceadets. Beceuse wmany cadets,
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especielly nales, come from famiiies with traditional vaiues

ina terms <¢f gender 1roles, ané TDbecausde thel initisl
irprassicns of their peers {irecguently aflect future
evalustiorns of individual leadership potential--

particulerly that of womern-- basic cadets' initial treining
should stress non-gender specific aptitudes in &as many
different areas as possible during their indoctrination into
a military carecer.
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Motion Sickness Prevention:
A Couxrse of Instruction in Cognitive-Behavioral Counseling!

Thomas G. Dovle
Naval Biedynamics Laboratory
James G. May
University of New Orleans

Abstract

This paper concerns the evaluation of a program of instruction aimed
at training individuals to counsel ciients who are propne to motioa
sickness. Unselected volunteers were offered a course of instruction
reviewing the cognitive-behavioral approach to help personnel tolerate
motion environments without developing motion sickness. The methods
of presentation, content and assessment of knowledge gained are
described. Eleven participants of that course were subsequently
available to independently counsel clients who were prone to motion
sickness, using the cognitive-behavioral approach with the aid of
reinforcement by visuslly-induced apparent motion. The clients were
pre- and pasttested by an independent observer using tolerance and
motion response as the dependent variables. These test scores were
compared ¢o previous data obtained with clients who had received
counseling from an experienced counselor, or had received nc such
counseling. The results indicated that the newly trained counselor’s
clients showed significantly increased pre- to posttest tolerance to
the motion stimulus, slthough they did not benefit as much as clients
trained by the experienced counselor. In addition, however, the
trainee’s clients exhibited as wuch benefit, in terms of postrest
symptomatology as did those of the experienced counselor. These data
are taken as strong support for the feasibility of training counselors
to employ this method of alleviating motion sickness,

The term motion sickness refers to a cluster of signs and symptens
observed in individuals during or shortly after experiences in some motion
envirorments. The etiology of this syndrome has been the focus of numerous
reports (Money, 1%70; Reason & Brand, 1975; Muir, 1983; Benson, 1984) an: is
generally considered to be associated with disorientation which results frow
the inability of the human sensory apparatus to contend with motion
environments provided by modern transportation. More specifically, it is felt
that motion sickness comes about because of & mismatch in the sensory inputs
during motion (Benson, 1984; Oman, 1982; Reason, 1978; Reason & Brand, 1975).
Any disruption of the nstural correlation of these inputs, or the intermal
dynamic model, results in the syndrome of autonomic responses commonly
described as motion sickness.

i1 The opinions and interpretations contained herein are those of the

authors and do not necessarily reflect the views, policies, or endorsements of
the Department of the Navy or any other government agency.




The incidence of motion sickress is difficult to determine, since it
depends on the strength, characteristics, duration of motion stimuli arnd the
individual’'s previous experiences with motion. Some vestibular physioiogists
contend that motion sickness is reflexive and occurs in all normal clients
given a provocative enough motion environment. But it 1s also clear that some
individuals are more susceptible to the effects of motion than others. One
recent viev suggests that come of the individual differences derive from
sttitudes and expectations abcout motion environments formed from previscus
experiences in motion laden settings. t 1s felt that anticipatory fears
regarding motion environments serve to exacerbate the reflexive response to
disorienting motion and render the individual mere prone to motion sickness.
1f this view is correct, it suggests that one approach to the treatment of
motion sickness might include cognitive intervention.

In & recent series of investigations (Doble et al.,1987; Dobie et al.,
1989), Doble and coworkers have investigated various forms of treatment aiced
at increasing tolerance to motion or apparent motion experiences. The results
of these studies indicated that the most beneficial treatment involwved
counseling which sought to increase an individual’s confidence in their
ability to tolerate disorientation during motion, coupled with controlled
exposure to such motion to reinforce those beliefs. Since previous
experiments have involved only one counselor, a concern has been whether or
not these treatzent procedures are efficacious in the hands of other
individuals. The focus of the present study was to develop a course of
instruction which provides counseling expertise and to field-test the results
of such instruction with clients prone tu motion sickness.

Method
Irainees

Thirceen individuals, ten civilians and three Navy personnel were
enrolled in a 12 session course of {nstruction on motion sickness preventionm.
This included information on the signs and symptoms of motion sickness,
etiology, treatment, and prevention. They were asked tc read Bensom’s review
article and a series of articles concerned with the cognitive-behavioral
method of training tolevance to motion environments (see references). This
approach points cut that in addition to the normal disorientation and amxiety
experienced in scme motion environments, the individual approaches such
activities with attitudes, memories and past experiences associated with
similar motion environments. These enticipatory fear reactions can exacerbate
or amplify arousal leading to increased susceptibility to motion sickness.
The aim of cognitive-behavioral therapy is to help the client understand this
and to build confidence in the belief that alleviating the negative cognitive
overlay will allow them to tolerate motion enviromments. Such confidence can
be strengthened by coutrolled, incremental, exposures to disorienting motion
or pseudo-motion envirorments. The theoretical and experimental suppert for
the feasibiliry of this method was discussed and specific case histories were
reviewed. A fifcty item multiple cholce examination was administered in the
last session. Grades ranged from 66 to 96 % correct with a mean of 85.35 %
and a standard deviation of 7.7 %.
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All potential clients were asked to fill out & motion history
guestionnaire end & medical history guestionnaire On the basis of this

- infermation, clients with a history of motion sickness and no medical problems
‘were asked to undergo pretesting as described below. Those clients who's
_'pratest tolerance score was less than 8 min. were selected and assigned to
cgunselars, They ranged in age from 17 to 53 years; 2 were male and 18 were
female. Clients were always assigned to a counselor whom they had not
previously mut. Niae of the eleven counselors were assigned two clients and
the two remaining ccunselors were assigned only one. Thus, twenty clients
vere treated by the eleven counselors.

1olerance to visually-induced apparent motior. was used as a dependent
measure and as & means to reinforce cilent’s confidence regarding thelir
ability to tolerste disorientation. The device was a circular drun five feet
in diametsr and four feet in helight with a mirrored ceiling. The inner
surface of the drum was lined with altermating black and white vertical
stripes, six inches wide. Clients sa2t in a stationary chair while the drum
rotated arsund thea =t 10 rpm. Vith appropriate Ifixation the entire visual
field was stimulated and rotation ¢f the drum produced 3 compelling illucion
of circular self-motion.

Prior to treatment, &ll clients completad a current physical status
report and, beafore and after stimulation, a symptom checklist. During precest,
clients were instructed to indicste, using a button press, when they first
noticed identifisble moticn sickness responses, at vhich time the stimulation
would ccase, Twenty minutes was set as thz limit for volerance. All clients
were pre- and posttested by the same experimenter who was not one of the
counselor candidates. The posttest wys identical to the pretest. All
counselors were instructed to employ cognitive-behavieral counseling over ten
sessions. They were invited to seek clarification, from the cxperienced
counselor or the principal invastigator, if they had any questions as to the
procedures to be employed. No sssistance, however, would be provided during a
counseling session.

RESULTS

Measures of pre- and post treatment tolersnce and symptomatology were
tabled for the twenty clients in the present study, together with eightesn
clients previously treated by tl.e experienced counselor and elcven ncn-treated
contro] clients. Each measure was submitted tc a two factor, nixed analysis
of variance design. Subsequaat paired comparisons were performed with Newwman-
Keuls' tests. Significance levalz were sev at p < 0.01 for all efrfocts.

The mean tolerance score
graups of :lisnts are pracente 5ab° <. It is appersnt chat the &
telerance cf both the instyuctoy d the trainee’'s clients incrzased
considerably relative to the mesn tolersace of tha controel group. However,

the instructor’s cliencs shewved greater benefits than those of the treiness.

Surciicn of pre-posttesting for all thvee
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Significant main effects for groups and prepost were obtained. A signiticant

groups by prepost interaction was also obtained. The pretest tolerance scores
were not significantly different, nor were the pre- and posttest scores for
the control group. All other paired comparisons were significant.
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Figures 1 and 2. Mean tolerance (left) and symptomatology (right)
scores as & function of pre- and posttesting for clients treated by
instructor and trainees, together with untreated control subjects.

The mean symptomatology score was obtained by summing the difference in
symptoms before and efter each pre- and posttest for each individual, to
obtain a composite score for each test. The mean symptematology scores as a
function of pre- and posttesting for &all three groups are presented in Figure
2. It is apparent that all three groups exhibited a decline in symptoms, but
the treated groups showed a greater decline than did the controls. A
significant main effect for prepost, but not for groups was found. A
significant groups by prepest interaction was also obtained. The mean pretest
symptomatology scores were not significantly different, nor were the pre- and
posttest means for the control group. Significant pre-post mean differences
were obtainsd for each treated group, and the treinee group’s posttest was
significantly below that of the other two groups. On posttest the instructor
group’'s mean was not significantly different trom the control (probably due to
& poor sampiing briak obtained at pretest).

DISCUSSION

These results clearly support the feasibility of the counseling program
and offer further support for cognitive-behavioral training as a viable method
to manage moticn sickness. Although these data are impressive. numerous
factors should be considered in the future impleuwentation of counselor
training. In the present investigaction, ve made no attempt to select trainees
according to any preset criteria. Thus, our training program was a
ccnservative test of the notion that such skills can be taught. It could be
expected that the inclusion of numerous selection criteria would lead to even
nore efficacious training. It might be useful tc explore various standardized
tests of perseonzlivy, aptitude, sbility and achievement as selection criteria.
It is our impression that an assessment of potential trainee’'s confidence,
interpersonsl skill, maturity, intelligence, persuasiveness and optimism axe
all important. Wnile standardized tests of such ability may not be available,




:ié,isffkasibla to assume that these characteristics can be assessec by
interview.

‘While the present course content and method of instruction appear
‘adequate, some modifications might prove bemeficial. Some trainees suggested
that it might be helpful to view video tapes from actual counseler sessions.
We recommend that this be considered for inclusion. We used a conventional
lecture format, but it might be that the material could be covered egually
well with program Instructional media. Thus, gelf-study programs in the foirm
of programed texts or computer based, interactive programs should be
considered. It may be that group discugsions lead by an experienced counselor
would be a useful adjunct to any mode of instruction. Finally, it is highly
recoumended that a period of supervised counseling be added to the future
implementation of these training efforts.

In the present investigation, we used visually-induced apparent motion
exposure during counseling to reinforce subject confidence in their ability to
cope with disorienting enviromments, but the apparatus to preduce such
experience may not be readily avallable. Ws are presently expioring the
possibility of using other modes of motion to produce disorientatlon (e.g.
active bodily rotation), which may prove more economical. In conclusion, it
is apparent that conciderable counseling skill can be imparted to
inexperienced trainees and and these individuals can help personnel learn to
tolerate provocative motion stimuli. This has important implications for both
military and civilian populations - on the ground, in the air or at sea.
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Abstract

‘This paper outlines an investigation of the relationship of behaviors exhibited in a
pre-flight orief with subsequent performance in a mission simulator. Seven
helicopter crews were evaluated on their Mission Analysis, Assertiveness, Flexibility,
Situational Awareness, Leadership, Decision Making, and Communication, during
the preflight bricf and subseauent flight. Operational behavior ratisigs were also made
for the simulated flight. Leadership pre-flight briefing behaviors were found to be
relaied to Operational ratings and o the Leadership behaviors observed during
simulated flight. Decision Making behaviors displayed during the pre-fiight brief
were positively correlated with Decision Making behaviors exhibited during
simulated flight.

Over a decade ago, researcacrs reported that a large number of aircraft incidents and accidents
were due to a lack of decision-making, leadership, pilot judgement, and coordination in the
cockpit (Coc.rer, White, & Lauber, 1980). Since that time civilian and military aviation experts
have worked to design and implement aircrew coordination training (ACT) programs in hopes of
avoiding future accidents and incidents. However, in 1987, Hackman noted that the parameters in
which the crew must operate are largely established prior to tae crew's first meeting, and that many
ACT programs ignore this first (and possibly most crucial) interaction. Ginnett (1987) reported
that during the first few miinutes of the pilot's pre-flight brief, crew members can reliably assess
whethes the pilot will be effective at building and promoting a positive working environment or
not.

Ginnett's (1987) field study of coramercial pilots who were judged by their peers to be either
effective or ineffective in crew coordination revealed specific pre-flight briefing behaviors that were
exhibited by cffective pilots. A listing of some of the behaviors identified by Ginnett is given on
the left side of Table 1. On the right side of Table 1 are behavioral examples of effective military
coordination (Oser, McCallum, Salas, & Morgan, 1989). As seen in Table 1. although the
applications differed Setween civilian and military teams, there were many similar behaviors
identified by these independently conducted research efferts. The Oser et al. behaviors, along




Table 1. Contrast of Ginnett's {1987) Briefing Behaviors
and Oser, et al., Military Coardination Behaviors

Ginnett's Briefing Behaviors Oser, ct al., Behaviors
Engage Others in Conversation Reply with Question/Comment
Created Boundaries Structure Tasks, Plans, Objectives
Seek to Understand/Not Place Blame Provide Feedback on Performance
Engage Others in Brief Ask For Input
Discuss Coordination Tasks Verbalize Plans for Procedures
Disavows Perfection Provide Legitimate Avenue of Dissent
Tailor Brief to Mission Question, Seek Data, Information, Plans

with other behaviors identified as critical to aircrew coordination performance, served as a basis for
the behavioral skills rating instrument used in this study (Franz, Prince, Cannon-Bowers, and
Salas, 1990).

The purpose of this investigation was 10 assess the relationship of pre-flight briefing
behaviors with subsequent performance in a full motion kelicopter flight simulatar. The pre-flight
brief served as the formation and orientation period for each crew. A written outline for the brief
was followed by every pilo:, as required by regulations. This period allowed the pilot to
disseminate relevant information (e. g., weather, ceilings, landing zone coordinates) and to
verbalize procedures (e.g., transfer of flying responsibilities, emergency procedures, etc.) that may
be required during the mission. It was expected that observatioas of behavicral examples like
those in Tabie 1, during the preflight brief, would be associated with observed aircrew
coordination behaviors and operational ratings in a simulated mission.

Method

Each preflight brief was tape recorded, each crew's simulator performance was video taped,
and the tapes wers subsequently transcribed. The raters' scores were based on these transcripts.
Raters thoroughly reviewed the transcripts, and then independently indicated which behavior(s)
were displayed by the crew. The rater then assigned a numerical score for each crew member on
cach dimension (0 = Not Observed, | = Unsatisfactory, 2 = Below Average, 3 = Average, 4 =
Above Average and 5= Excellent). The preflight briefs were rated on seven behavioral
dimensions: Decision Making, Assertiveness, Flexibility, Situational Awarcness, Mission
Analysis, Leadership, and Communication. A coefficient of inter-rater agreement was calculated to
quantify the amount of agreement between raters. A coefficient for overall agreement was
calculated at (v = .76).

The irauseripis of the simuiaor scenarios were raied on the same seven dimensions. A safety
officer qualified to rate the crews' operational performance also gave operational ratings that were
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used as a dependent measure. Correlations were then computed between the ratings to determine
whether preflight brief behaviors were associated with aircrew coordination performance and/or
operational performance.

Results

As seen in Table 2, the Leadership behaviors were most highly correlated with the
operational performance ratings. That is, crews that addressed topic areas related to Leadership
during the preflight brief received higher ratings of overall task performance. Frequent behavioral
observations within this dimension included, but were not limited to: the pilot asking for input and
discussing potential problems, the pilot informing crew members what should be done, and the
pilot providing the crew members with a legitimate avenue of dissent to voice their concerns.

Correlations of the preflight briefings with the Pilot and Co-pilots behaviorai ratings in the
full-mission simulator facilitated an examination of the consistency of the crews' behaviors from
the brief to the mission. As indicated in Tzble 2, Leadersaip and Decision Making were positively
correlated on theses two measures. Leadership behaviors in both the preflight brief and the
scenario included determining clearly the tasks to be assigned, and keeping the crew focused on the

Table 2. Cormrelations ( r) of Pre-Flight Briefing Behaviors
with Operational Ratings and Crew Coordination Behaviors

Pre-Bricfing ~ Operational Pilot & Co-Pilet  Pilot Sim  Co-Pilot Sim

Dimension Ratings Behaviors Behaviors Behaviors

Mission

Analysis .37 - -— -

Decision

Making -.14 97+ 17 -

Assertiveness .48 -.08 -.33 94+

Flexibility -— - - -

Situational

Awareness 21 -32 -.32 oee

Leadership 75* o1* -— -

Communication 12 -.09 - -.19
Note: N=14. *p<.05. -— insufficient data
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" taskarhand. Specific Decision Making behaviors consisted of members gathering information
before making a decision, crew members cross checking informatdion, and membess frequently
* identifying altematives and contingencies available to them.

The last two columns io Table 2 provide insight to the specific behavioral dimeasions relating
to the preflight briefing performance of pilots and co-pilots. The extent to which a pilot wiil
display effective decision making behaviors during a flight was associated with his rating on the
decision making dimension during the preflight brief. Pilots who initiate effective decision making
strategies, tended tc use effective decision making strategies during the mission. Tie behaviors
consistent for the co-pilot during the preflight brief and during the mission lay in the assertiveness
dimension. Co-pilots who frequeatly asked questions when uncertain, made suggestdcons, stated
opinions and confronted ambiguities during the preflight brief were also assertive during the
mission. »

Discussion

Previous independent rescarch (Ginnett, 1987; Oser, McCallum, Salas, & Morgan, 1989)
has revealed comparable behaviors commonly demonstrated by effective crews during their initial
formation. In the present research, the results indicated that a qualified military aircrew's behavior,
as observed during the preflight brief, was associated with their operational performance ratings
and their coordination levels in the cockpit.

The findings were suppostive of earlier work in the civilian aviation sector, and offer promise
for future research of the aircrew preflight briefing process. As expected, the crews displayed
variations in preflight briefing behaviors despite following a standard checklist . In summary these
preliminary results suggest that several relationships exist between the preflight brief and
performance in the cockpit. Preflight brief behaviors were related i6: (a) operationsal crew
performance, (b) an aircrew's effectiveness as measured by the dimensions of Leadership and
Decision Mz'ing. (c) a pilot’s decision making effectiveness, and (d) the extent to which a co-pilot
will display effective assertive behaviors in the cockpit.
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Coordination Skills
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Abstract

This paper gives a brief outline of the methodology used to identify and categorize
behaviors used as a basis for development of a skill-based aircrew coordination
_training program for & helicopter community. The research effort began in 1986 and
encompasses literature reviews, observations of teara development, interviews of job
experts, and surveys of the aviation community. Thirty seven behaviors were
ideatified and categorized under the dimensions: Mission Analysis, Decision Making,
Assertiveness, Flexibility, Situational Awamcss, Communications, and Leadership.

The fact that aircraft incidents and accidents today are largely caused by human error is
compelling justification for the introduction of aircrew coordination training programs. While early
aviators were plagued with accidents caused by faulty equipment or a lack of "stick and rudder
skills” it is human error that is the identified cause of 60-80% of all incidents and accidents today
(Carroll and Taggart, 1987). These buman erors are not due to a lack of knowledge needed to fly
the aucraft, but from failures to coordinate the resources available to the pilot, particularly, the
resources of the fellow crewmembers (Lauber, 1987).

Poor crew coordination compromises not only flight safety but also effective mission
performance. Coafusion about role requirements in non-routine situations, the failure to include all
crew members in decisions that require their inputs, and a lack of awareness of the work and
information needs of fellow crew members can reduce the effectiveness of crew perfermance.
These two factors, safety and performance, have spurred a new emphasis on training crews for
optimal coardination in the cockpit.

Although crew coordination training is important for all aircrews, it is of particular
importance for military aviators. The nature of military missions, with their potentiai for increased
stress and workload, makes coordinated action in the cockpit even more critical than in roatine
civilian flying. Military aviator training must be designed to assure the acquisition of the
coondination skills needed for both present and future mission requirements. In order to assure
that the necessary training occurs, the idenrification of these coordination skills is required. Once
these skills are identified, qualitative and quantitative measurements of their occurrence can then be
used to validare the use of a skill-based training program.

97




The aviatica indzioy «d the military have developed programs that attempt to meat aircrew
coardingtion training needs. However, these programs vary in their approaches, duration of
training, in identification ang d=finition of necessary skills, and iraining technology used (Jensen,
1987). Diversity in the training is due in part to the lack of validatdon of the programs. Despite the
importance of the training and the widespread interest in the programs, both by those in air
opaations and the Federal Aviation Administration (FAA), their effectiveness in improving cockpit
coordination has not been established (Jensen, 1987; Foushee, 1987).

It is clear at present that: (1) the problem of human interaction for the safe conduct of flight is
considered serious enough that it must be addressed, aiid (2) the clements that need to be trained,
as well as the most effective technology to be uscd, have not yet been determined. It is the
identification, development, and evaluation of behaviorally based crew coordination skills that is
considered primary in aircrew coordination training programs. The focus of skill-based aircrew
coordination training is behavior. No matter what the theoretical base for the existing programs,
most of them refer to behaviorally-based skills, which are considered important 1o effective cockpit
menagement. One researcher has pioneered efforts in this area. Ginnett (1988) observed airline
captains who exhibited dramatic behavioral differences in their ability to build and maintain teams.
Ginnert’s observations of behavioral differences during the briefing of the crew, suggested that
these behaviors can be identified, taught, modeled and evaluated.

Part of the failure of existing aircrew coordination ireining programs to evaluate training
effectiveness is the absence of a means for measuring the effects of the training. It is important that
aircrew coordination training include observable elemenss that will facilitate evaluation. This paper
outlines the process of identifying behaviorally based crew coordination skills for a military
kelicopter community.,

Research Foundadion

A review conducted by Morgan, Glickman, Woodward, Blaiwes and Salas (1986) revealed a
listing of behaviors that were expected to occur during the formation/evolution of the crew.
Morgan et al,, suggested that coordination training should seek to improve aad enhance the crews'
ability to communicate, relate, and interact. Furthsrmore the training should "generate group
cohesion and organizational commitment, and sustain: the integrity and viability of the team"
regardless of the situational circumsiances (p. 17-18).

In 1986, Morgan et al., verified that these behaviors ar skills are needed for the development
of effectively functioning crews. Using a coilection of critical behaviors from instructors and self
reports from tesm members, Morgan et al., identified ninety behaviors characterisdc of crew
devclopment. The behaviors were categorized into seven dimensions: communication,
coordination, tearn spirit and morale, cooperation, adaptability, acceprance of suggestons or
criticism, and giving suggestions or criticism. Morgan et &l's., observaions of Naval Gunnery
Crews revealed that these dimensions could be used to discriminate between effective and
ineffective crews. Effectve crews exhibited a higher number of critical behaviors in each
dimension, and their prccess of crew development could be observed using the identified
behaviors.
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, ~According to Morgan et al., crew coordination training needs to be committed to those
- personi-to-person activities which are designed to enhance interpersonzl communications, social
.-+ relationships, and interaction patterns (i.e. the maintenance of the crew as a cohesive unit). As

" Morgan et al., hypothesized (and Ginnett found) a “substantial portion of the eiergies devoted to
building better crews can be accounted for in terms of activities that are aimed at people (i.c., other
team members) and relationships” (p. 17).

In 1989, Oser, McCallum, Salas, and Morgan concluded that (a) it was possible to identify
behavinrs frequently used by crews, (b) discriminations can be made between more and less
cffective crews based on behavioral observations, (c) existing bebavioral profiles are enhanced
with the addition of behavioral examples, (d) the behavioral examples added ¢o our understanding
of team development, (e) these behaviors can predict team success, and (f) these behaviors can be
used to define and identify the dimensions: Communication, Cooperation, Team Spirit and Morale,
Giving and Accepting Suggestions or Criticism, Coordination and Adaptability. Subsequent
research revealed how these "generic” behaviors can be tailored to fit an existing helicopter
COmMunity.

Method

The approach taken to accomplish the objective of determining which team building
behaviors were related to aircrew coordination was as follows. A review of past aircrew
coordination literature and tcam training literature revealed 37 behavioral statements related to
aircrew coordination. Interviews of 20 pilots in the targeted community revealed an additional 18
behaviors which were added to the list. Twenty one job experts were then asked to verify the
importance, criticality, difficulty, and frequency of occurrence of these behaviors on 7-point scales
(where 7 was the high end of the scale) via survey respogses.

Based on the responses to the first survey, revisions were made to reduce ambiguity of items
and to insure that the items "made sense” to the pilots. The survey was then readministered to a
second sample of 134 jod expers, and it was found that oversll, the aircrew coordination
behaviors were considered very important to train in pilots (M = 5.5) and were very critical to
mission effectiveness M = 5.7). Frequency of occurrence was somewhat lower (M = 4.2) and
difficulty was below the midpoim of the scale (M = 3.7). The level of agreement appeared to have
been satisfactory as evidenced by the standard deviations of the item ratings (78% were less thar a
15 standard deviation).

Correlations between the mean criticality, difficulty, frequency, and in:;:omance to train
scores were then calculated. As is evident in Table 1, difficulty showed somewhat lower
association than other raiing categories, indicating that subjects did not necessarily consider the
behaviors to be difficult, but that they are critical and should be trained. The negadve correlation
between difficulty and frequency indicated that very difficuit behaviors occur less frequently than
essier ones. The highes: correlation was found beiween criticality and importar:ce to train,
suggesung that subjects feel that raining is needed for these critical siqlls.
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Table 1. Conclations Between Critcality, Difficulty
Frequency, Importance to Train Ratings.

Criticality Difficulty Frequency Training

Criticality 1.00 25% 36* 88*
Difficulty —- 1.00 - 37 27%
Frequency - — 1.9 S52*
Training — - -— 1.00

Note: n=134, *p < .01

Results of this data collection effort indicated that pilots consider aircrew coordination
behaviars to be impostant to their jobs. Cverall, the aircrew coordination bekaviors were rated as
critical, frequently occurring, and important to train. The lower ratings cu diticulty indicated that
pilots do not consider aircrew coordination behaviors to be difficalt io perform, but that they
should be trained nonetheless.

Summary

Now that the importance and relevance of aircrew coordination benaviors have been
established for this aviation community, they are being used as examples of the skills necded for
the development and evaluation of a skill-based aircrew coordination trai.ing program. Based on
independent classification by job experts these behaviors have been arranged under seven
diraensions: Mission Analysis, Assertiveness, Adaptability/ Flexibility, Sitnational Awareness,
Decision Making, Leadership, and Communication.

It is not known if these aircrew coordination behaviors are specific to the rotary wing
community they were developed for, or if a fixed wing community could effectively employ the
same behaviors. It is possible that the skilis needed for effective aircrew ccordination are very
similar in a variety of aviation communities, and if so, a standardized aircrew coondination wraining
program could be used by these various communities with minor modifications.
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Abstract

Computer literacy is essential for effective
functioning in the newly emerging age <f communication
and information. It involves more than being akle to
cperate the computer, and must inciude some basic
knowliedge of the computer structure and technical
functioning. A five module workshop is proposed for
developing such carputer literacy among select
Alr Force personnel, together with a paralliel form
of test to assess strengths and weaknesses both
before and after the proposed workshops.

Peter Drucker, the Father of Management, maintains that
today we live in a social and technological revoluticn, and that
computer literacy is £fast becoming our capital base (Drucker,
1389). In the newly emerginc world of the 1990°s communication
and information will be the watchwords, and computer literacy has
become a universal need. Because of the great diversity of our
present workforce and schocl curriculums, computer literacy too
often receives little or no attention, and must be dealt with by
the Air Force as a first order of business, if we are to meet our
goals for national security.

The CPU Controversy

At the heart of computer literacy lies the “Computer Procss=~
ing Unit* (CPU;), and wnich, of course is that part which process-
es the data. In this sense, then, it 1s the computer. For the
great mass of microcomputers that have emerged orn the scene over
the past decade, this clearly involves two priancipal CPU’s:
{Borton and Rossett, 1989):

1. The PC 88 series (80-88 an 8 bit processor, 80-286 a 16
bit processor, 80-386 a 32 bit processor, and 80-486 a 32 bit
Processor) made by the Intel Corporatliorn.

2. The McIntosh series (6800 an 8 bit processor, 6801¢ a 16
bit processcr, 68020 a 32 bit processcor, and 68030 a 32 bit
processcr) made by the Motorola Corporation.




promised transpzrency between and among the later
£ the evolution in the CUPU° s: while Motcrola has
not promised transparency. Tnis, i course ne that software
and programs purchased and running undar G ries cf the CPU
will centinue to run under later developwents, evern though maybe
slower and much mcre clumsily; wnile Moto oﬂa makes noc such
promise. Therefore, individuals who purchase the PC like machine
can expect to continue to use there programs with the newer
emerging CPUJ’'s; while Motorola CPU’'s would be faced with the
threat of starting anew with each later revision of the CPU.
There is much to be z3aid for the advantages and disadvantages of
@ach of these positions. This dialogue would make a computer
literacy module worthy of concentrated attention, but remains a
small portion of what constitutes computer literacy today.

A

The Functional Controversy

There 1s a group of individuals that maintain that computer
iiteracy must be concerned primarily with how to run and use the
computer, and not deal with the structure and functions of the
computer its=1f. This, toc be sure, could make a rather complex
learning module, but which would lack depth concerning heow the
actual processing takes place. It might, of course. inclaude an
explanation of binary vode, and how two digits 1 ie at the Lasis
cf all computer functioning, and including the use 0f registers
to manipulate data, but weculd not necessarily Jdeal with other
sukbtleties related to computer structure.

Proposed Computer Literacy Workshops
L series of five computer literacy workshop is propoesad to

fcster computer literacy for appropriate Air Force personnel.
rach of the separate workshops is planned to ver an gcssantiatl

area of developmernt and evolution, and o covar an evenins and
the fcellowing day of learning. This, to be sure, 15 compleztely
independent of hands-cn experience, and where the needs will vary
gireatly depending on the workstaticns of the personnel iavolved.
For somc the experience ‘ulght well be 1in the word prccessing
area, for others it mighnt be data-ipase mansgement, for suill
others the use of higher level !anguages, etc. (Benderson. 1581):
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1. Modern technologv and computer.
2. Critical people in cemputer evolution.

3. Critical "breakthroughs" in ccmputer evcluticn.
. Specialized vocabularv related to computer evolution.
5. Impact of society by computer.

6. Nature and function of computer literacy.

7. Matching exam for critical people.

8. Matching exam for computer breakthroughs.

9. Matching exam for computer vocabulary.
10. Computerized Computer Literacy Test (COMLTCl).

(3=

WORKSHBOP 1I =-- Computer Structure, Jobs, and Languages

This module follows WORKSHOP I logically, and seek to intro-
duce the functioning elements of the computer, the jobs that are
involved in computer applications, and languages utiiized. A
summary of the contents is as follows (Duncan, 1989):

. Computer generations.

. Computer sizes.

. Computer system.

. Computer structure.
Computer secondary memory.
. Disk storage devices.

. Line printers.

System software.

. Computer careers.

OO0~ O U N
.

WORKSHOP III -- Data Processing and Statistical Analysis

This module seeks to cover the principal broad specialized
areas for use and applications of the computer, and a summary of
the contents is as follows:

1. Statistical analysis of data.
. architecture and engineering.,
. hechanical simulation.
. Simulation in the behavioral sciences.
. Guidance systems.
. Robot utilization.

/. Astronomy and space use.

8. Forecasting and pradictions.

9. High tech toys.
10. Ccompuiterized music.
11. Computerized art.
12. Medical diagnoses, ana moaitcering.
13. Pattern making.
14, Artificial intelligence.

RIS AN B S PON N

WORKSHOP 1V -- Data Management Systems and Memory Retrieval

This module focuses largely on school use and learning
Daradigms, and & summary is as fcliows | g

russ, 1%5%; and Stone, 1989):

. Learning paradigms.

ZRIC System.
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3. Police systems.

"4, Electronic spreadsheets.

5. Advanced-accounting systems.
6. Vocational guidance systems.
7. Library wmanagement systems.
8, Computer assist instruction.
9. Computer managed instruction.
0. Case study analysis.

WORKSHOP V -- Word Processing and Communication

. This werkshop seeks to focus on the usual office support
systems that have emerged through the use of the computer, and a
summary of the contents is as follows (Mendelson, 1989; van Name
and Catchings, 1989; and Robinson, et.al., 1589):

1. Word processing. ,

2. Anagrams for crossword puzzles, writing poetry, etc.
3. Information guide.

4. Administrative applications.

5. Media and publications.

6. Electronic banking and stockbrokerage.

7. Electronic shopping.

8. Audio and videc support units.

9. Language translators.

10. Telecommunication.

li. Security and privacy, and criminals.

12. Computer Literacy Test (COMLTC2)

Computer Literacy Tes's

Two parallel forms of a computer literacy test have been
compiled and which have been computerized. They are intended for
use before and after the five workshops to determine information
gained in relation to computer literacy. Each of the tests have
six part scores to depict strengths and weaknesses in relation tc
romputer literacy of students involved. Items are distributed as
follows: COMLTC1 COMLTC2

PART I - Computer Utilization:
1. General information
2. Higher level languages
3. I/0 devices
4. Computer operations
5. Computer hardware
TOTAL
PART II - Word Processing:
1. General information
2. Editing commands
3. File and block commands
4. Dictionary and spelling
5. No file commands
TOTAL
PART 11II - Pata Base Management:
1. General informaticn
2. Changing data base files
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- ~T3.-0ptput of database | -

> 5
o4 -Mandpnlating database files 5 5
o .5, Data banks 5 5
. TOTAL : 25 25
PART IV ~ Trend/Simulaticn ané 3Spread Sheet:
1. Trend and analysis 5 5
2. Simulation 5 5
3. Spread sheet 4 4
TOTAL 14 14
PART V - Telecomnmunication and Guidance:
1. General informwation 4 4
2. Computer confarences 5 5
3. Guidance systems 5 5
TOTAL 14 14
PART VI - Graphics/Speech/Motion:
1. General information ' 4 5
2. Windows 5 5
3. Motion, speech, and color g 4
TOTAL : 14 14
117 117

GRAND TOTAL
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e The Impact of Human Pactors on the Acceptance of
BRI Mizrocomputer-Based Nodeling Tools
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Lt Col Tim 0. Peterson, Ph.D.
Alr Force logistics Management Centerx

Abstract

Microcomputer-based modeling tools have the potential
to provide Afr Force program managers with significantly better
cost/benefit anelysis capabilities than past paper and pencil
methods of psrforming these analyses. However, in an effort to
model the real world accurately, model builders often ignore the
human factors which determine if the models will be aczcepted by
the user. This paper highlights thke human <£factor problems
obgerved in several of the Air Force microcomputer-based modeling
tools and recommends specific arcas to which modcl builders should
devote more attention 1f these wodels are to gain wider
acceptance.

Microcomputer-based (micro-based) modeling tools developed in the 1580
have the potential to provide Air Force program managers with revolutionary
mechanisms for conducting more rigorous and extensive economic analyses of
various logistics support alternatives for weapon system acquisitions. 1In
addition, these modeling tools can reducs the time nscessaty to complete
exhaustive cost/benefit analyses. Recent microcomputer enhancements ailow for
the development of powerful micro-based models. A decade ago, these models
vere only available on large mainframe computer systems.

The use ¢f micro-based models has dramatically increased in the past
five yeaxrs (Jeffery, 1989). Unfortunately, the enormous potential benefits
have not been realized. Many of the obstacles that prevent these moda2ls from
gaining widar acceptance are the direct result of the model bullders’
dismissal cf the igportance of the human factor in the modeling equation.
Carey (1988) argues that for complex tasks, such as economic analysis, the
user is an integral part of the computer system. If che system is going to be
accepted by the user, then it wmust enhance the problem solving environment,
not degrade {it. So, model builders must design these micro-based modeling
tools to fit the user, lastead of forcing the user to fit the modeling tool
(Wocdson, 1981). Thkis can only be done by making the human eiement an
essential factor in the model development equation.

The Linitstions on Model Acceptance: Human Factors

Human factors is the scientific study of the interaction between peoyple,
nachines, and their work envirorment (Beard & Peterson, 1988). 1In this cawe,
it is the psychology of information systems. When findings from numarn facctor
srtudfes are appliecd to the design of information systems, the friction between
the user and computer system is greatly reduced (Scheiderman, 1987). However,
vhen these findings are ignored or blatantly dismissed, dysfunctional
benavicrs arisc az described by Peterson and Peterson (1988).



As part of an earlier study (Martin, 1989) seven micro-based modeling
tools were evaluated to determine their feasibility in enhancing cost/benefit
analyses in Air Force program offices. During this earlier study, & number of
human factor issues surfaced. In this manuscript, the authors present several
exanples of the impact of poor human factor design which hindered model
acceptance among program managers at major Air Force program offices. These
examples fall intc the following categories: 1) training difficulties, 2)
data collection difficulties, and 3) data entry difficulties.

Training Difficulties

Effective use of micro-based modeling tools goes beyond an understanding
of how to merely “push the proper buttons. In addition to fundamental
microcomputer skills, the model user must also possess a cognitive (mental)
model of the process which has been automated. Without this cognitive model,
the user becomes ncthing more than a parrot, a "user that executes commands
when told to without any understanding” (Trumbly & Arnett, 1989: 4).

Beyond & basic cognitive modsl and some basic computer skills, it {z
also necessary for the model user to have scme rudimentary knowledge of the
relationship vetween the input and nutput parameters. This knowledge allows
the user to have an essentisl understanding of how various zodel inputs can be
combined to produce specific model-generated outputs. This doesn’t mean that
the user must understand every mathewatical formula and thelr relationships
wichin the model. 1Ideally, the proper validation and verification steps
identified by Sargent (1987) and Hallam et. al. {1987) have veen completad
prior to the release of the micro-based modeling tool. Nevertheless, proper
model use does require thz user to peer inside the model suzucture to see how
it operates. Without this mental representation of the process, it would be
almost impossible for the user t- determine if his/her irzut date had combined
to produce a logical output or nonsensical output.

As the acquisition of microcomputers throughout the Air Force continues,
ensuring that microcomputer users ubtain a sufficient level of basic computer
knowledge can be a difficult task. Nevertheless, there is evidence that the
Alr Force 1s developiug a micrccomputer-literate work force with the
integratior of microcomputers into entry-level technicai training courses and
into academic programs such as the Alr Force Academy and the Air Force
Institute of Technology.

However, i{n developing expertise for micro-based modeling use within the
Alr Force program management environment, our observations indicated that
training for program managers on how to use these micro-based tcools is often
poorly dore or non-existent. For example, one prograx office revealed that
not one ol e program managers responsible for performing cost/benefit
analysis was using a aicro-based modeling tool ro assist with this task even
though the wicro-based tosls were available. In addition, interviews
conducted with other Air Force program management o“rices indicated similar
nonuse of these micro-based modeling tools.

The lack of available training was cited as one of the primary reasons
for not using these modeling tools. As one program offica division chief put
it, "My pregram managors arc respenmsible for the oversight of hestween ten =nd
fifteen active projects. They don’t have time to sit down and read through a
set of complex user manusls to get 'up to speed’ on how to use one of these
acdels.”™ All toc often, the development, verification, end validation of the
niziv>-based modeling tool is the sole focus of the zodel builder with no
regzvd for human factor issues. Many times, the only way for a user to learn
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how to us=z these modeling tools is to read the manual or to experiment with
the modeliug tool. Needless to say, given the day-to-day pressures of the Alr
Force acquisition environment, many program managers are hard pressed to find
any extria time to devote to self-instruction in micro-basad modeling tools.

As a result, many times the models go unused by the people they were intended

to assist.
Data Collection Difficuliies

Micro-based modeling tools vary greatly in their complexity. At one end
of thie complexity continuun are user-developed models taileoved for a specific
need. Often these user-developed models are developed using commercially
available spreadsheets. On the other end of the continuum sre composite
aicro-based medels. These composite models integrate two or more sxisting,
but smaller, models to facillitate the capture of multiple measures such as
reliability, maintainability, availability, or life-cycle costs.

While the more complex models provide the model users with more
extensive analyses, they also require the user to enter a significantly larger
amount of data. In an effort to develop & more complete model of the world,
nany cof the complex model builders have left the data collection effort
entirely up to the user. Past research (0'Reilly, 1982) shows that when tte
user is tasked with data collection, the primary criteria used in selecting
the data {s accessibility of the cata.

With one notable exception, &ll of the micro-based models observed were
developed independently of existing Air Force data systems. All of the model
builders assumed that the user would know where to get the data necded to
operate the particular model. This assumption usually results in usgers having
to locate and thoroughly familiarize themselves with several different Air
Force data systems. Without such familiarizetion, the successful use of the
uwlzro-based model is not possible.

In the day-to-day operational environment of most Air Force program
canasement offices, such a data system familiarization process is simply not
wessicie. As & rasult, after program managers (model users) struggle for
awhile with the tremendous amount of data required for many of the more
complex models, most abandon the use of the more complex modeling tools
altogether. Often this leads to a scuring by the program manager on the whole
micro-based modeling experience.

Data Entry Difficulties

&nother human factor which receives minimal attention from model
builders is data entry. Scheiderman (1987) points out that data entry can be
a source of frustration and potential errors. For this reason, data entry
requirements for micro-based modeling tools should be given considerable
attention. It can be a very frustrating experience to have the model user
spend several days or even weeks coliecting the data needed to operate the
modeling tool, only to encounter additional problems in trying to set up the
data for the modeling tool.

Smith and Mosier (1984) suggest that a gulding principle for data entry
is to minimize the input action of the user. By doing this, greater user
productivity is reslized and alsc less chance of data entry errors. In one of
the modeling tcols observed, over 2500 inpurs had to be made before the model
could be executed. Smith and Mosier (1984) also argue that redundant data
entry should be avoided at all cost. In the example cited above, the model
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L requixed tae cekeying of the same ten data elements 250 times to make the
o - - model executable. In an effort to measure the magnitude of this data entry
task, ome cf the autiors spemt over five hours just entering the data required
fo run this model. s it any wonder that micro-based models of this type are
. placed on the shelf and go unused?

Another data entyy difficulty encountered was with the data entry
format. In fact, the data entry format of two of the models observed was the
primary reason they were reiected for an earlier feasibility study (Martin,
1989). These two models required the construction of zsparate American
Standard Code for Information Interchange (ASCII) text files, complete with
data entries in all the correct places within the file. This data entry
format procedure makes the faulty wsuwiption that the model users wilil
understand how to perform this esoteric task, and that once they understand
how to perform the task, they have the patience to accomplish it. Since most
microcomputer users are application users and not power users, they will
quickly abandon the use of these modsls in favor of those that require less of
a data entry burden, even if the model does not provide as accurate a
reprusentation of the real world.

Implicatious and Summary

Vhile zmicro-cased modeling tools exist which give consideration to cne
or more of the husar factors menticned, it is clear that additional emphasis
must be placed on human factors befcre thegse models will become widely
accepted for use in an Air Force program management environment. Many of
these nodels are quite complex, aud in the absence ¢f any formal training
progran, many of the model users de not have the extra time required for self-
ingecruction. It is possible that embsdded training systems or coaputer-based
training systams which simulate: the modeling process could be excellient tutors
for inexperienced users:.

In addition, while many of these models accurately reflect reality,
their concentration on details cften places unrealistic data collection
burdens on program managers. Ideally, a balance needs to be struck between
model accuracy and data collection requirements. The best micro-based
modeling tool observed during the feasibility study (Statistically Improved
Life Cycle Cost Model) not only strikes this balance, but also guides users in
their data collection effort. For example, this modeling tcol provides the
user with the data ccllection requirements, as well &s the name and phone
number of the agency having access to the required data.

Furthermore, model users are often burdened with trying to determine the
proper way to enter data into the model. Only two of the seven models
exanined provided the user with an effective data entry screen that included
&dsquate on-line help for each daca entry and reduced excessive repetitive
data entries.

In summary, microcoaputer-based modeling tools are still in the
developmental stage. The primary thrust of model builders to this point has
been to deliver models that accurately reflect realitv. While this is
important, the price for this realism has been the neglect of the model user
in the areas of training, data collection, and dats entry. Unless more
enphasis is placed on these important human factor issues in future, it will
be some time before these micro-based modeling tcols make inroads into the Air
Force program mavager environment.
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Abstract

Recent research bas shown that an interface for software applications is more
effective when it considers the communication needs and memory load of the user and
provides a consistent model of the system. This paper describes a mouse driven menu
interface for a microcomputer running the MS-DOS operating system. The interface
was developed ard is currently being used by the class of 93 at the United States Nava!
Academy.

The advent of mandatory, student owned microcomputers in the academic environmoent has
created the need to insure that students indeed use them. This problem has not arisen in the past
mainly because students gererally had only limited exposure to computers in high school and few
computer illiterate students owned their own computer. However, with more and better
educational software availsble, computer usage has filtrated down intc the elementary schools. As
a result more and more college freshmen have had exposure to the capabilities of the computer and
several universities now encourage or require them to purchase their own microcomputer.

Since the computer is now an integral part of the United States Navy, the United States Naval

Aradeamu cnmmancing with the clece Af O hae ssnnired sarh nlahse tn rurrhoca o nevcnnal
- J P e & T ANEA A WNIW Whd o Ny Aaaang .v‘mw ebtvas r”v‘ L rm.‘w' ™ rv‘w

microcomputer. It was soon discovered that cwnership did not necessarily ensure usage. Since
their inception, the overall curriculum of the Academy has becn strengthened 10 incorporate the
computer in all aspects of the midshipmen's academic and professional endeavors. Even though
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" many of the midshipmen have had prior exposure to computers, their experience with MS-DOS

has generally been limited. As a result, it became necessary to rapidly and effectively transforn
approximately 1500 plebes into coinputer literate users. To this end, the Academy began
developing varicus interfaces for the MS-DOS environment.

History

The initial attempt to acclimate the midshipmen to their computers was to provide a single
USNA Menu. Since it was a yard wide problem, this interface was developed by Computer
Services. It presented the user with a list of options, driven by function keys, that launched each
¢ ‘e asjor software applications in use at the Academy. However, once the application was
launched, the midshipmen found themselves in the MS-DOS command line environment which
also required them to remember the correct path name of all the files.

A task can be completed more easily when the amount of information necessary to perform
e task is kept at a minimum. This information is stared in 2 person'’s long term memory and
mus; be iransferred to his short term memory. In order to reduce this load on the midshipmen's
working memory, the Computer Science Department introduced a software application called
Directory Scanner™ !, This application is a graphical display of the hierarchical file system which
by using function keys, allows the user to traverse the hierarchy of directories. Once he located the
desired directory, pressing the Enter key displayed the files contained in it. He could then select
the desired file by using the arrow keys. But once again, the midshipmen were dependent on
function keys and the command line to accomplish any useful work.

Since long term memory encodes marerial that is meaningful, students are normally not as
proficient at remembering facts as they are at remembering ruies. The MS-DOS operating system
is ofter. associated with the ability to remember facts whereas a mouse is more frequently
associated with rules (Thomson, 1984). Based on this, it became evident that an interface, more
dependent on “he use of a mouse, needed 1o be developed.

One of the obstacles to a mouse driven interface was the lack of memory and disk space
available on the plebe machine. However, this difficulty disappeared with the class of 93, when
cach plebe was required to purchase a Zenith 286 LP microcotnputer with one megabyie of RAM,
a 20 megabyte hard disk drive, a 1.4 megabyte single floppy disk drive, & VGA color monitor and
a Logitech mouse. The Computer Science Diepartment and Computer Services undertook to
develop a mouse driven interface to faciliiate the piebes’ acclimation to the machine(Geschke,
Borries, Visco and Rowe, 1989).

1 Directory Scanner 7™ v 3.3 was develoy=d by Nat Martino,



The Plebe Interface

After a review of the literature of current interface designs, we decided to develop and
irnplement a closed design that relies o ly on the mouse. The metaphor for a closed system was
first presented by Laurcl (1986). Such a system behaves deteminictically and no important
aspects of its behavior are omitted. In such a system, the user should be able to form a mental
model of the system that is complete and obvious. Hence the actions the user learns to perform the
first time he uses the system will cause him to form 2 model of the system that will help him in
using the system in the foture. Any new actions that he encountess will be explainable in terms of
the model.

The plebe interface is developed on top of Directory Scanner™ and allows for traversal
through botb the directory hierarchy and the corresponding files using the mouse. However, to
cnsure acceptance among users who were already adept with the MS-DOS environmenat, the entire
interface can be manipulated using function keys, 2tc. This fact, however, is not stressed to the
naive user.

The Logitech mouse consists of three buttons. The left button is used for Escape, the middie
one will bring up the Help Menu and the right one designates Enter. Four chords are available by
combining buttons. Pressing the left and middle buttons will toggle the directory secton of
Directory Scanner™. The midshipman then moves the mouse to the desired directory and selects
it using the right mouse button. This action causes the files in that directory to be displayed. He
can then move the mouse to the desired file and select or tag it by pressing the middle and right
mouse buttons.

The interfacc maintains a Main and & File Command Menu for Directory Scanper™ and for
the other software applications in use at the Academy. As software applications are added or
changed, they can be accessed by the plebe interface once menus are written for them and the
Directory Scanner™'s Main Menu is modified. The Main Menu is brought up by pressing the left
and right mouse buttons and contains options for the major tasks pertinent to each application. For
example, the Mair. Menu at the Directory Scanner™ level contains options that launch applications
such as Quicksoft's PC-Write™, Borland's Turbo Pascai™ and Quattro™, ProComm™ and an
in house Math Plotting Package. In launching an spplication, the interface removes Directory

Scanner™ from memory, loads the menus for the application and then executes the application.
Upon exiiing, it reloads the Directory Scanner™ menus and Directory Scanner™. The Main
Menu also provides options for formatting data and system disks and for shutting down the
system.

The Main Menu for each of the applications is comparable. For exampie, in the PC-Write™
applicztion it contains options for cutting and pasting, searching and replacing, traversal of the text




and formatting the text. In the Turbo Pascal™ application, optons are provided for running or
compiling a program, several debugging techniques and saving a file. The ProCommT™ menu
provides for a system break, a redisplay of the last screen and an exit to and from MS-DQS. The
Math Plotting Package menu provides opiions for graphing integrals, slopes, contour lines, vectors
and determining roots 1o equations. The builtin menus for Quattro™ were sophisticated enough
that the plebe interface simply defaults to them. Each of the Main Menus provide an Exir option
that returns the student to Directory Scanner™ and an opticn that invokes the File Command
Menmu.

The File Command Menu can be brought up either from the Main Menu or by pressing all
three mouse buttons. The options in the File Command Menu at the Directory Scanner™ level are
the typical MS-DOS commands that allow for files to be listed, copied, moved and deleted. In
addition, it provides options for modifying directories and changing disk drives. Several of the
cormmmands will bring up a second menu. For example, when the Copy File option is sclected,
another menu providing various destinations will appear.

The File Command Menu for PC-Write™ provides options for inserting and printing files
and various save and exit commands. In Turbo PascalT™, the menu provides various editing
commands while in PreCommT™, it provides for opening and closing log files. The Command File
Meiu for the Math Plotting Program is embedded in each of the Main Menu opticns and is sall
driven by function keys. The first option in each File Command Menu is Exit which returns the
user to the application.

Summary and Conclusions

Two Satordays prior to the commencement of classes, the plebes were issued their
computers, the software applications and a Quick Start manual (Welcher, 1989). The first
Saturday, under the supervision of a technical advisor from Computer Services or the Computer
Science department, the plebes set up their machines and started on the Quick Start manual. This
gave them an introduction to the use of the mouse with Directory Scanner™ and allowed them to
use ProComm™ (o connect to the Naval Academy Data Network. The second Saturday, under the
supervision of Computer Services and the Chemistry department, they were given a Quatro™
Quick Start manual (Pearson, 1989) and an introduction to the use of the software.

During the first week of classes, the Naval Leadership and English deparmments required each
plebe to submit a paper that had besn written using the PC-WriteT™ word processing application.,
Half of the plebe class alsc started the required Fundamentals ot Computing course which
immediately reviewed all of the sofiware applications and then immersed them into pascal. By the
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end of the second weaek of classes, most plebes werz able 10 use their compuiers in a productive
nianaer.

The plebe interface was developed to reduce the memory overload that occurs when a
midshipman is first introduced to a computer operating system and various sofiware applications.
Although no empirical studies have yet been concluded that verify the effectiveness of the interface,
all indications are that the class of 93 made the transition from novice to compurer literate in 2 more
rapid and effective manner than any of the prior classes. Further studies are indicated to detenmine
whether the interface facilitates the midshipmen’s continual usage of their computer.
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Abstract

The purpose of this paper is to describe the
developmental process cf designing the physical
aspects of a prototype interface device to fulfill
the Integrated Maintenance Information Svstem
concept. The paper describes a history of the
requirements analysis, details software toolkit
design, discusses keybosard options and
arrangements, and outliines user needs fcr the
physical design of a Portable Maintenancs Ailag
(PMA) for use by maintenance technicians.

For over twelve years the Air Force Human Resources
Leboratory at Wright-Patterson Air Force Bass has been
conducting research to develop methods uvf presenting technical
informatioa on a portable computer to support its Integrated
Maintenance Information System (IMIS) development program.

The IMIS concept is one that will provide a2n aircraft
maintenance technician with a single computer interface to the
information and data bases that he needs to access and
intervogate to avcomplish his work. The technician will use a
hand-held portable computer that interfaces directly with
existing maintenance data bases and the multiplex datx bus of
the aivcraft. 1t will perform built-in testg, read and
analyze fault data, provide diagnostic aGvice, and present
automated technical procedures. IMIS will diractly iwmpact
sortie generation in a very positive manner by improving the
performance of the maintenance technician.

The Labcratory initiated its investigation of
presentation requirements for automateu technical information
by developing a prototype computer system to support
maintenance activities in the shop. ‘The prototype was used to
demonsgstrate the feasibility of the conceot and to conduct
research on specific human factore issues., The in-shop
prototype was located in a shelter:d area, so a full size
gcreen ror presentaticn and a keybcard for data entry were
«sed. After successfully completing the in-shop tests, the
lessons learrned were carried over to the development of a
prototype computer for flight line use. The flight line work
environment induced severe size and weight restricticng. The
prototype computer must be small and easily poruable; thus,
the screen si~e and number of keys must be limi:e¢di. These
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© .. restrictions impose many unique and difficult human computer

- _interaction requirements. The Laboratery iz designing an
interface that will support various levels of computer
expertise, varying levels of experience on specific
maintenance tasks, and will be suitable for a variety of
maintenance tasks. The final design of the PMA nmust
incorporate the general needs of the user and the mcre
specific human factcrs engineering issues that will lead to a
user-friendly system. This paper describes tii2 procedures
used in designing 2 human computer interface ti:at meets the
needs of the aircraft maintenance technician. At this stage of
development of the PMA, the initial layout is completed, but
there are several issues concerning the presentation system
and interaction techniques which a2re being investigated and
adapted as current technology evolves.

Method

The Laboratory has taken several steps in developing a
huren-computer interface design for a portable maintenance
aid. 2 functional analysis of the users’ requiremeants was
performed by human factors engineers (HFE). The HPFEs
established a fundamental set of system requirements fron
interviews with maintenance technicians, experience on
previous projects, and the reviews of other automated systeuns.
The HFEs determined that a graphical user interface (GUI)
would provide the most effective means of meeting the
technicians’ needs and the Laboratory’s design goals. After
aaking the decision to use a GUI, the HFEs Gefined the
fundanental software elements needed to buiid the software
tooclkit reguired to develop the GUI. A software toolkit is
used to build the application software for the prototype.

The next phase in our prototype design is to develop
maintenance scenarios and screens on a computer with rapid
crotoilyping capabilities including hypertext links. Using
these powerful linking mechanisms, we can visualize worst-case
scenarios on the £flight line and identify what resources
techriicians would need from the computer in each maintenance
situation. By doing this, we can enhance our initial software
toolkit to include a more detailed arrangement of interactive
eiements.

Our initial software toolkit consists ¢of elements mainly
for navigation, sequencing, and data entry. A few examples
are SCROLLER, BUTTON, MENU, DIALOG BOX, and WINDOW. A SCROLLER
nrovides the capability for viewing an illustration that is
larger than the screen. A BUTTON is a mechanism that allows
the viever to choose a response. A MENU is a list of options
the viewer might have in any one scenario. A DIALOG BOX is
another mechanism that allows the viewer to choose one of
several resinonses. The WINDOW is the basic frame inside which
all activity occurs. The WINDOW har several components.
WINDOWS have frames, an area in which to read and interact
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with data, title bar, and a scroller. The WINDOW can be
altered in size, location, or content by the programmer as
well az the technician. The user must navigate through,
sequence, and input the data presented in the windows by
moving the cursor to enter his commands. This cursor
interaction is required due to a graphical user-interface and
acconplished through various input devices such as a keyboard,
mouse, touch pad, touch screen, track ball, and joystick.

An input device that is fast, accurate, easy to use. and
appropriaste for use in the maintenance environment is needed.
The mouse was considered inappropriate for our PMA in a
flight line environment because the PMA must be a single,
self-contained unit. A mouse would be an extra device that
the technician would have to carry, along with his tools. The
joystick, the touch tablet, the touch screen, the track ball,
and the keyboard are being evaluated specifically for the
maintenance environment. Size is a critical issue in
considering input alternatives.

Specifications, design considerations, and technology
limitations dictated that the box be about five pounds in
weight, with a screen size of ¢% by 8". The computer must be
suitable for carrying and operating with one hand. The
joystick, according to most engineers in the branch, would be
damaged in flight line handling since it would stand above the
surface of the PMA and is very fragile. A touch screen is a
possibility. However, there is concern that dirt and grease
on the hands of the technicians will obscure the display.
Also, there is a risk of damage to the display if the
technicians should use their tools to "touch" the screen. A
touch tablet and trackball could have the same degraded
functionality due to conditions in a dirty environment and
would add extra weight to the PMA. Although the keyboard
entry method appears to be the most viable method of entering
information into the PMA available at this time, we will
research the aforementioned devices further.

Regardless of the choice of input devices, the
maintenance technician should not be required to use two hands
for data input. In fact, one of the goals behind this PMA
design wag to e2liminate any need for the technician to have
extensive typing skills. The PMA keyboard should have no
alpha character keys, and it should allow the technician to
cperate the rachine with one- or two- button presses.

Once we had established the keyboard as the most likely
input device, it was necessary to determine how many keys
would be needed, which keys would be dedicated, which would be
software programmable, and how they would be arranged on the
computer. We then had to define the function of those keys
which were not directional. We first listecd all the functionsa
the computer has to performw based on the different types of
information displayed and users’' needs. Based on the
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" knowledge of the maintenance staff and the results from

several field tests and interviews with technicians, we
identified critical funciions for which dedicated keys would
be provided. Dedicated keys would be reserved for those
functions that the technician wanted to perform often and that
had no branches or further menu items attached to them. For
sxample, NEXT, BACK, and MENU BAR should be dedizated keys
becau:e wken the technician wants to go to the next frame,
he/she should be able to do so with one singular action on the
keyboard. With one press of NEXT, the technician could view
the next resource avaiiable. For more infreguent actions like
changing the fent or for actions that could have many
different alternative choices, (e.g., calling Zor HELP, the
technician can obtain this information with a combination of
numerical keys or selecting options from a menu. We also
included six function keys on the keyboard to act as dynamic
options that the technician would want to select with only one
keystroke. Dynamic options are functions which are not always
available. Their availability is specified in the data itself
when they are available. They are identified in & box on the
window. A few of these functions are SCROLL, ZOOM, CROSS
REFERENCES, BOORMARK, YES/NO, and HELP.

In conjunction with the function key decisions, we had to
determine the key acrangement on the computer. The basic
objective was to minimize the size of the computer. Should
the computer be made 25 physically small as technology will
allow, without regard to ease of use? Or, should it be made
somewhat larger to allow more convenient placement cf keys?
There were arguments for both sides. The main problem the
technicians had pointed cut during evaluations of previous
prototypes was that they were tooc large and awkward to handle
in small areas. Basically the design engineers and the human
factors engineers had t¢ compromise. The box would have tc be
as small as possible, but the number keys had to be arranged
in a logical order. The direction keys had to be kept in a
usable arrangement, and the keyboard had to be somewhat
similar to what peocle are accustomed to viewing and to using
(e.g., typewriter, tabietop computers, etc.). With 2 growing
body of technology and experience, our team of engineers will
be able to decrease tha size of the interface without
sacrificing comfort and ease of use to the technician.

With the needed functions develcp2d, we began to arrange
the physical design of the PMA which included how the computer
was held. its weight, its maneuverability, comfcrt of the
user, and general human factors design considerations. Wwe
began this task simultaneously with all the others by taking a
survey of the technicians at Homestead PFB, Moody AFB,
Springfield Guard Unit, and the 4250th Test Wing at
Wright-Patterson AFB. The engineers in the Laboratory alszo
added Human Factors issues, but those issues of importance to
our engineers were not related to those of the maintenance
technicians., The Human Factors gpecialists were concerned
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}Ef with key placement (Fitt’s Law), balance of the computer,

order and arrarngement of numbar keys, and input device
selection. But the technicians did not respond tc those
concerns. Instead, they wanted ease of transportacllity; they
wanted ruggedness; they wanted simplicity; they wanted a
non~repair item; they did not want this portable device to be
a hazard while moving around the aircraft. They wanted to be
‘able to hold the computer with one hand, sit it on the ground,
é6r hook it on a tripod~like device. 1In the final design of
the PMA, qur engineezs will have to ensure the general
interests of the technicians are met, along with the more
specific yet vital concerns of the Human Factors specialists,.

Conclusion

The development of the human-computer interface is an
evolving process. The first test of the PMA will be in the
rall of 1990. The lessons learned from this test will be
evaluated and utilized to advance the larger INMIS concept,
which will give the maintenance technician a single interface
with which to access and utilize the information and data
bases he requires to accomplish his/her work,
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' LIMETS ON INTERPRETATION AND INFERENCE

Dennis B. Baringor
New Mexico State Universily

Abstract

Accuracy of input using touch pane! devices is affscted by a number of variables,
particularly thase relating to the targst of the touch. A screening experimeni was
conduciad to further examine the-sffects of target position and size upon accuracy of
“the touch input. Resulfs suggest that error for rig’ t-handed users is least near the
resting position of the hand (lower right corner of aisplay) and that responss
times we;e simitarly affected. Accuracy was grealer for taryots cemanding higher
precision. It is recommendsd that for applications having estabiished key input
araas positions along the lower and right-hand borders of thae coniroi/dispiay unit
should be used to minimize activation time and error. Use of the lower border
exclusively can accomodale users with either a right-hand or left-hand
preference. Some comments are also provided on the limitations which bound the
interpretation of results in several studies and inferences thus drawn.

There is currently an Interast in defining guidelines for implementing touch-sensitive In-
terfaces in Naval applications. The fterature comains a varety of studias thal have invest-
gated variables affecting the accuracy with which individuals can use touch-input devices. The
variables examined have included the operator's angle of regard (Beringar & Peterson, 1885;
Hatll, Cunninghiam, Roache and Cox, 1988; Beringer & Bowman, 1989), location of the target on
the screen (Beringer; Hall, et al, 1988, Beringer and Bowman, 1989), technology type
{Schulze & Snyder, 1983; Beringer, 1989), on-screen vs. off-screen input device (Whitfisid,
Ball and Blrd, 1983) and other devices versus touch input (Karat, McDonaid, and Anderson,
1888; Beringer, 1988). There have also heen some examinations of the efficacy of training
{feedback) in improving touch-input performance (Beringer & Peterson, 1985; Beringer,
1989) as well as studies of the effects of various types of gloves on operalor performance
(Beringer & Lee, 1938; Beringer, 1989).

All this data collected on numerous devices of varying technologies has protuced sometimes
complementary and sometimes conflicting results, or so it would appear. Thy apparent con-
flicts, howaver, may in many cases be a function of problems of interpretation or erroneous
inferunce. Thus it may be useful, prior to reporting the results of yet another study, to exam-
ine same of the inherent limitations that may be overlooked in reporting and interpreting find-
ings, not only of other researchers bui often in our own work.

Limits of Interpratation and inference

Error rates. Hall et al. (1988) suggested that no studies had previously provided activation
error ralss for touch panel operation. This Iis rather misleading in that an "error rate” Is
merely a function of the desired precision of aclivation and can be determined, as did Hall et al.
after-the-fact In their Experiment 1, by applying accepl/reject criteria to any coliection of
recorded responses. Daia from earlier studies citing specific error data (x.y distance from
1argel) could have besn adgapted to any application provided that some smail central contact point
was specified for each touch target (parity of visual targets). Thus the data that have been col-
actad concerning inpui accuracy ovar tha past decade are most likely applicable to a number of
shiuations f some standard of interpretation can be acopted.
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Haﬁ et aL cne Beﬂngaf & Pelerson (1985) as reporting a raduction in mean y-axls ervor,
“theough training, of from -0.52mm to -0.20mri.. D!d this mean that the subjecis couid respond
. with this much accutacy? No. Resdmimofﬁ;emndevicewaswyazmm The data should
ruplly be inferpretted as meaning that individuels were “on larget” most of the fime but occa-

“‘were ona touch cell off (about 1 in 15), and this Is consistent with the data obtained in
1hat. sludy. In summary, error magnitudes thal are appraciably tess than input device resolu-
tion requite spacial inlerpretation, most rotably when resclution of the interface is compara-
tivaly coarse when compared with mean esror (an order of magnitude differance in the Beringer
& Petorson study).

Ar al'emais way of examining this data would be to catagorize responses by touch units and to
present a iraquency distribution, elther univasiate or bivariate, representing the frequencies
with which varlous magniludes of error couid pe expected. This Is particularly important for
devices simaar to the infrared panels having a resoiution of on&y 1/8 inch. Inasmuch as error
canhot be measured on a fine enough scaie {o be considared coritinuous, subsequent evaiuation
should treat the dala in a categorical fashion. This appeirs o have been owriookad in a number
of previous studies (0.g., Beringer & Peterson, 1985). Hall et al. came closas! to this in their
cumuiative accuracy documentation, but the interface device they used was not of the type re-
quiring dala calegorization (essentially continvous measurement for the purposes described).
The same can be said for the data of Beringer & Bowman (1989).

it is apparant that one musi usa different devices to answer different questions. if one wishes
to answer the guestion of how accurately one can place one's finger on a sloped surface, the ap-
propriate measurement device may well be sorasthing on the order of the high-resolution thin-
film resistive interface. H one wishes io dstermine how accurately a pariicular device can be

used, one is then restricted lo analysis and reporting in {erms of that unit's resolution capabil-
ities.

intetaations. One must also be cautious in an inferpretational sense when reporting main
eifects for the vaiiables of interest in these studiee. The Hall studiss reported a number of sig-
nificant 2- and 3-way (and in one case 4-way) interactions but main effects were siil! dis-
cussed without being tempered by the presence of the interactions. The interactions were not
fully explained, elther. In this and other siudies the result is that reliabliity of the main effecis
is ciouded and one is often left to sort out when a main effect will go one direction and when i
will go the other.

Bange sfiects. There is also the notion of the “range effect” and the possibiity that restric-
tons in the range of independent variables may produce "no-effect” situations. Previous stud-
¥es had bgan concerned about the accuracy, In very-high-resolution terms, with which indi-
viduals could use a touch-input device. There was never any question among researchess as to
the etficacy of the interface for menu selection using reasonably-sized key input arsas. The
Hall study did examine a iimited range of targe size, imited to between 9.9 and 12.0 mm in the
y axis. This rangd was not likely to elicit the potenilally interesting effect, suggested by
Beringer and Peterson (1985), that peopie may not touch accurately "...because their fingers
get in the way." Thus one should be careful in interpretting no-effect results if the independent
varlable ranges are restricled.

Calgais Bitedis. i 15 iieresting thai Hall &l al. iGund an oithogunal-egad meain eior of -
1.34 mm in y during the first exposure {0 a comparativeiy small target (+ character); thai
eitor grew to -2.29 mm in posttest (the Sth block of trials), replicating findings of earfier
studies. It Is also Interesiing that mean y error for the box-shaped targets varted from -1.5
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<o Jaq %m m-gnﬁude, all intarmediate blocks show a hsgher maqnl‘.uds of emor (average of 1.60}

™ rhus:there sppears (o exist in these data the posited fatigue effect, observed previousiy,
-’ mmby error increasss monulcnicalty over trials.

- it seams apgxapriale to oxamine a much wider range of target sizes. spanning the range {rom
" clearty abscured by the fingerpad to clearly visible beyond the bounds of the fingerpad. This is
& more roasonable approach as a wider range of tasks are now repiesented and one can truly
axaming the relationship batween desired precision and oblained accuracy {(obtained accuracy
should be a function of desired precision or, mare succinctly, perceived precision require-
menis). This includes the case where view of target Is jost just prior to contact.

instructional gat ts also an issus here. Hali et al. instructed subjects to touch the centers of
the {argets presented. This can not be assumed to be standaid operafing proceduse for afl touch-
panei users, particularly novices. In the most abstract sense, one ceuld reason that a user must
“touch the target”. At the lowest level this can mean tha! some pant of the fingerpad must con-
act some part of the target. The next higher level of interpretation would be that the contact
point must be "within" the target, where a target bas defined boundaries. At the highest lovel
otre sees the requirement as meaning that the contact poimt must be centered in or on the targst.
Each of these instructioral seis should produce different precision isvels in ascending order.
lnstructional sel may not appreciably affect performance, however, if difterent instructions
are g'ven the same interpretlation by the operator (i.e., “touch the larget” being interpretied as
“ouch the center of the target”).

The pragent studias were conducted to examine some of these unanswered questions, most
noteat:i: the questions of target size variation and instructional set. 1t was expected that varia-
tions ir; target size shouid produce variations in periormance efrof, responses to smaller tar-
gets exhibiting smalier mean or variable error. It was aiso expected that variations in in-
struction to the opsrator should produce changes i cbiained precision or variablility with the
above possible interpretational Kmitation,

. Method
Rasign/variables

A modiizd contral-composite design (CCD) was used to essess the effects of three variables
(target locxion on the x axis, target location on the y axig, target size) at five ievels each. The
resulting aconomy in this screening design reduced data collection to 23 points from the 125
required for a single replication of a full-factorlal design. This economy Is not without cost,
however, as woints at the extremes of the experimerital space are sampled once per repilcation
with the mg ity of points being in the center of the variable space. Target size varled from
6.3 mm to {2 /nm by 3.2nun increments. Target location was equaily distributed about the
center point of the display screen with a spacing of 16C display pixels (40 mm) betwveen target
centors. The CCD sampling strategy allowad nine unique combinations of x and y location to be
sampied, four of these as part of a fractional factoria! design. Categotical variables included in
this study included gender, use of gloves, and presence/absence of visual feedback.

Apparatus
Both infrared (Carroll Touch) and resistive (Elographics) touch panels were used during

data collection. The infrared device was mounted on a 14-inch fiat tension-mask monito: while
ihe resistive device was attached to a 13-inch curved-surface c.r.l. Each was driven/read by a
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dedicated microprocessor system. Given the number of variables addressed and space limita-
tiong, tesistivi-panel data will te given priority.

- Sublscts/Procedure

Twenty-four right-handed undergraduate students (12 male, 12 female) served as participants
and usad a thin-im sesistive panel as the interface device. Each was seated before the appro-
priate display In an adjustable chalr such that eye height was located on a line orthogonal to
aisplay center with the display within comisrtable reach. Their task was to teuch the square
targels appearing on the display as quickly and accurately as possible. Instruction to this effect
werg presented as text on the display. Each participant performed four blociks of trials, two
with the bare right hand and two with the gloved right hard. Trials were presented in four
blocks of 23 condditions each, the order of these conditions being randomily selected. Visual
feadback wag provided on tials 2 and 4 indicating the registered input point refative to the
indonded target. The bare had was used during blocks 1 and 2, the giove being wom for blocks 3
and 4. Following data coliaction each individual was given an expianation of the purpose of the
axpariment and the intended applicalion (AH-648 Apache helicopter).

Preliminary Resuits

Multiple regression for the x and y error measures (3 each) produced valuss of R2 ranging
from .13 (fl'st x contact) to .20 {last y contact). Although significant predictors Included
gender, feedback, gloves, and some interesting second-order effects of size and elative target
location in x for most of the dependent variables, onlv contact duration (R2x=.52) was well
predicted by its combination of predictor varlables. This was replicated In the second study for
contact duration (R%=.54) and log reacticn time (R2-.68), with group, subject, gender, and
group by trial accounting for ihe vast majority of the variation.

Maan errofs across all x,y localions ranged from +1mm to -1.5mm with typical standard
deviations ranging from 2mm to 3.25mm (for both x and y emror). Responding can thus be
characterized as quite accurate. it appears that a square area approximatsly 20mm on a sids
would adequately accourt for the vast majority of varlation found In this examination. This area
is 33% smaller in each dimension than the tactuai recognition field recommended by Hall et al.
(1988) to accomplish the same accomodalion of operator variabiiity.

Reacticn times (RT) across spatial locations on both the infrared and rasistive paneis
followed gimilar puttems. Those targets closest to the top or left-hand side of the display
produced the longest RT's and, for the infrared pansi, greatest error. Contact durations were
reasonably untform across locations (mean = 130msec) excepting at the highest target on the
screen where contacts were of shorter duration. RT's in the first study ranged from 504 msec
to 652 msec. Although there were some statistically significant gender effects relative to
accuracy and response time, the magnitude of these differencas was so small as to make them
nonsignificant in the practical sense.

The instructional variation resull was interesting in that mean differences in x and y error
by tral and group were of virtually no conseguence (shift of 0.5mm at best). Variationiny
error did decrease, however, for the experimental group overall (first point of contact: s =
2.2 to s = B.6 pixels; from 3 to 2mm). Simllar pattems were found for both RY and contact
durations. AT increasad signiiicariiy over Uriais ior ihe wxperimeniai group (725, 893 and
1048 msec) as did variabllity, while RT decreased for tha controi group (611, 481, and 485
msec raspectively). Contact du-ations decreased slightly over trials for the control group but
did not change substantially for the experimental group. !'n summary, instructional emphasis
on accuracy made subjects mcre deliberate and less variable in their responding but did not
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substantially reduce bias error (0.5 mm ar so). This result combined with subjective repcris
from subjects suggests that individuals will, on average, interpret “touch tho targel” as “louch
the canier of the targel™. Instruction to do the latter, in most cases, is thus reduncant.

Conclusions

The findings of this study suggest that the most frequently used "key" areas in menu seloction
shouid be placed near the lower or right-hand borders of the counirol/display area toth to
minimize activation time and to reduce magnitude of srror. Thit s true for right-handed
activation and should be mirrored in the x aus for lsft-handed astivation. That variabie error
can de reduced by instruction was not su:prlsing, but the improvement was so small as {o
. suggest that most individuals ars a!ready periomuag as aloud .;imy as is pcssibie for them, The

apparent falluie to account for much o/ the variation in x and y error Is undoubtedly reflected
- in the fact that no extreme valuas of x and y posiioen wers used (near display edges) and the
. placement of most targets was within 4 cm of cente: screen (8 cm at worst possibie case). This
is, in fact, the good news, suggesting that one can expect seme uniformity of precision across the
display surtace with :his type of inierface. It is also clear that the blas error jound in previous
studias of infrared devices Is largely absent with the resisiive panel, most likely as a function
of recuced parallax. This leaves variabllity as the biggest problem to be dealt with and use of
input areas at least 20 mm across in x and y should contain the vast majority of intended Inputs
for the range of target sizes most itkeiy to be used.
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Yo ) Navigating Channels Using Parallax Range Lights
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Abstract

To determine the navigation performance of observers using
current perallax (two-station) range lights, we measured observecrs’
ability to detect deviation froa the channel centerline and motion
scross the channal. We found that the two-point fixed range light
configuraction affords a reasonably high degree of zensitivity in 1
determining lateral positicn and wmotion. With two-point flashing 1

|

wange lights, sensitivity is slightly decreased and errors in
judging direction of motion are significantly higher than with the
fixed lights. Training or experience was shown to improve
navigacion performance, and judgments of motion toward the range
axis were significantly more sensitive thar judgments away.

At the present time, the U.S. Coast Guard employs a visusl method fer
indicating to a vessel’s operator the ccrrect path or “range" to follow while
proceeding along certain navigation chanuels, such as approaches to harbors
and within rivers. This is the parallax range indication, which for nighttime
use consists of a palr of lights positioned on the range axic with the farther
1ighc slightly higher than the nearer one (Figure 1). Vertical aligrment of
the lights indicates that the vessel is pcsitioned on the range’s longitudinal
centerline, or range axis, and any deviation from this course is readily
apparent. As & baseline for comparing performance of other proposed types of
range displays, experiments were conducted to measure observers’ ability to
judge cheir motion toward or away from the range axis (dynamic simulations),
and whether they were on or off the range axis (static simulations).

— FRONT REAR (HIGHER)
4 RANGE RANGE
LIGHT LIGHT
RANGE AXIS l l
L St nibe d S oot i i -
Y Lf___-—/-
\ 4 ANGLE 8t

POSITION OF THE OBSERVER

Figure |. Top view of & psrallax range. W: channel width; Y: distance of
chserver from range axis; 0: horizontal angle between the ligints.

Method
QRsaxvers
Thirteen obgervers, 11 =men and two women, ages 23 to 59 years,

participated. All had 20/25 or better visual acuity, with correction {f
required, and varied in their experience as psychophysical observers. Your of



The range configuraticns were simulated on a Ramtek 5400 high resolution
color display system driven by a DEC VAX minicoxputer. Gl:servers responded by
means of an auxiliary key pad.

Risplays
Two types of parallax range indicanor lights were simulated:

o Two-pecint fixed, consisting of two lights which are always on and which are
vertically aligned when viewed from the center of the channel. This was
simulated as a pair of lights 0.6 arc min in diameter, separsted by 4.0 arc
min when aligned. When viewed from off center, the two lights are not
vertically aligned and the misalignment increases with increasing distance
from the center of the channei.

o Two-point flashing, similar to the above except that the two lights are
flashed. The upper light exhibited an Equal Interval 6.0 flash
characteristic (3.0 sec cn and 3.0 sec off), while the lovwer light showed a
Quick Flash characteristic of 0.3 sec on and 0.7 sac off,

Procedure

Observers were dark adapted for 5 min, seated in a dark room 6 meters
frem the display monitor. The monitor screen subtended visual angles of 2.4°
high x 3.3° wide and vas uniformly illuminated to 0.003 cd/m?, equivalent to
the night sky with a partial moon. The stimuli vere centered on the screen,
vhite in color, and had a luminance of 100 cd/m?.

% . For each trial, & pair of range lights was
displayed in a configuration corresponding to a view from some distznce off
the range axis. After a variable foreperiod, the bottom light begai to move
slowly to the right or lef:, simulating a vessel’s motion across the channel.
As soon as the observer could correctly judge the right-left direction of
motion, he/she pressed a button corresponding to that direction. Wnen the
correct button was pressed the distance traversed by the lower Light was
recorded by the computer. Trials were separated by a two-sec interval, and
errors were recorded and rerun later in the session.

Eleven starting positions were chosen, up to 6.2 arc min right and left
of center. The lower light woved at 9.3 arc sec/sec, which was imperceptibly
slow so that judgments were based on rhe paosition of the lights at some time
after the start of the motion. For typical channel configurations, this
corresponded to a speed of 2.6 to 11.5 knots across the channel. Psarformance
wss measured in a single experimental session, which consisted of one trial at
each starting pesition presented in random order in both left and right
directions of motion, repeated over three blocks. The session thus comprised
66 trials, and lasted about 50 min. UObservers were given &z pracvice trials
prior to data collection.

Sratic simulations. The two lights vere presented in one of nine
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‘,nQnELguraaians ‘with the iower light up to 37.1 arc sec {0.62 are nin) right ox
‘left ‘ef the range axis. They were presented in randaom order once every &4 sec
for 0.2 sec. The observer was required to press one of two buttons on the

‘.keypad corresponding to the left or right relative positian of the lower
“light.  Each position was presented randomly 30 times in two 270-trial

. ssssions which lasted 1& min each, and the computer recorded each response.

Results
D {c Simulati
Figure 2 shows the average thresholds for detecting a deviation both left
and right of start position for both the fixed and flashing range displays.
Threshold is the average deviation from start position regquired by the
observers to correctly judge the direction of motion for that range. The mean

threshold for the flashing dispiay is 0.12 arc min higher than for the fixed,
but this difference was not significant.

A repeatud measures analysis of variance (ANOVA) was computed on the
threshelds of each display type for the following factors: 2 Directions of
Mction (to the right or left) x 11 Start Positions x 13 Subjects. The
direction of motion effect was not significant, but start position had a
significant effect on thresholds for both range displays (Fixed: F (10,120) =
4.43, p < .001; Flashiag: F (10,120) =~ 3.45, p < .001). Thresholds are
smallest for start positions at or near the range axis (start position of 0.0)
- and inzrecase as the start position distance increases left or right froem
- center. This means that observers can easily determine whether they are

: moving toward or zway from the range axis when near the axis, but they require
a greater change in lateral position to correctly judge their direction of
motion when off the range axis.

The interaction of direction of motion with start position defines the
direction of relative motion (DBM) effect, toward or sway from the range axis.
This interaction was significant for both types of range displays (Fixed:
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E (10,120} « 7.71, g < .00%; Flashing: F (10,120) - 7.3€, p < .0013,
indicating that thresholis for ijudging motion toward the range axis are
different from thresholds for motion away from the range axis. Figure 3 shows
these results for each range display. Cbservers were better at judging
changes waen the direction of relative motion was toward the range axis than
when it was away.
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Figure 3. Threshclds for relative motion (DRM) toward and away from the range
axis for the two-point fixed and flashing range displays.

Errors--that is, when the observer responded with the wreng direction of
motion--were analyzed in a corresponding manner to that for motion thresholds.
For the fixed display, mean error percentage was 11.1%, and for the flashing
display 17.5%. A Newman-Keuls test showed these were significancly different
(g < .05). The ANOVA showed that the effect of start position was also
significant. Best performance was near the or-axis positiorn, and errors
increased with distance off axis.

Scatic Sigulations

Data from the four observers were cogbined and probit analyses were
conducted on the 2160 trials from the two-point range display. With chance
performance represented by the 50% probability level and certainty
represented by 100%, & protability level of 85% correct was chosen for the
practical purposes of this study. Observers could judge when they were off
ths range axis by 18.4 arc sec (0.31 arc min). Additional practice and a less
conservative criterion probability level would likely have made the
performance of these observers approach the 5 to 10 arc sec acuity found by
Vestheimer and McKee (1977) in similar experiments.

4
D WD D el

To relete the measured deviation thresholds to accurazy of navigation it
is necessary to convert the angular measures to distances, ich depend on the
length and width of che range and the placement of the two range lights, The
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fomandant, U.S5. Coast Guard (1980) has specified optimal limits for such

" range confipurationi, so that if a channel width of 152 m (500 ft) is assumed,
for example, we can seze the rnavigation zccuracy afforded by the range
displays.

When on the range axis, che motion threshold for the fixed range lights
is 11.5% m at the end of the chirmel nearest the lights. At the far end of the
channel, the accuracy drops to 35.6 m before the navigator can accurately
percaive lateral direction of motionm. Out near the edge of the chamnel,
pexformance drops off somewhat, ss shown in Figure 2. The moti:n threshold is
15.3 m at the neer end and 45.7 m at the far end of the channel. This is
opposite of what is desirable in a range display, which should afford more
seusitivity as the vesscl approaches the edge of the channel. For the
flashing range display. accuracy is somewhat poorer than with the fixed
lights. For channels wider than 152 m, the accuracy is proportionally less.

The lateral pos:ition threshcld determined in the static experiment
Appears to be substanci.lly more accurate than the motion thrasholds. The
equivalent accuracy fo: perceiving whica side of the range axis the navigator
is ¢n is 2.6 m at the ncar énd of a 152 m wide channel, and 7.9 m at the far
end. This sinply means chat it is wuch easier for the navigator to tell if he
is on or slightly off the range axis than to discern whuther he is moving
8lowly toward cr away from the axis. Hethodological differences, however,
mare this task quite ditferent from the dynamic task, so that tne difference
in dccuracy mazy be overstated.

Four of the 13 observers in the dynamic experiments had extansive
experience in making fine perceptusl judgments. To determine if such
experience had any effect on motion thresholda, we coxrared their performance
with that of the entire group. The exparienced observers nad thresholds
averaging 0.5 arc win more sensitive than the entire group, corresponding to
4.3 meters better cecurscy at the ncar end of a 152 m» wide channel, and 12.7 o
at the far end.

.These results describe the sensitivity afferded by pregent range light
configurations and will serve as a haseline to allow comparison of proposed
single-station range lights for evalusting their adequacy as navigation aids.
Studies of three single-station range lights proposed vy the U.S. Coast Guard
are in progress. Thess findings will be repcrted i- :ubsequent presentations
(Mandler, Laxar, and Luria, 1990) and NSHRL reports
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Prediction of Ye¢cai Perrormance
Using & Ccunplex Computer Game
Brittany J. Thurter
David B. Porter, D. Phil
US Air Porce Acacdeny

A complex computer game was adapted to be played wusing
either manual or vocsal input. Twelve male apd twelve female
subjects played ten games, alternating between these two
control modalities. Initial vocal performance, gender, and
familierity with compuier games were the strongest

predictors of subsequent vocal performance. Initial vocal
performence wss a much better predictor of subsegueat vocal
performance than was initial ranual performance.
Femiliarity and gender were both stronger individual

predictors of performence thac either iritisl vocal or
ranual performance.

Many careers attempt to select "sppropriste" personnel.
Adequate selection prccedures do not yet exist in 2 number of
these areas; omne important example invoives air traffic control,
Research is being conducted to uncover the best predictore of jobd
behaviors ixn both the cognitive and non-ccognitive domasins for
this complex task (Univerasity of Oklahoma et al., 1988).
Presently, orly paper and pencil tests are used to screen
applicants, even though air traffic controllers' tasks are
predorinantly vocal (University of Cklahoma et al., 1988). This
paper addresses the viability of developing & voice centrol
selection task.

The speech output channel is only one response opticn for
manipulating complex systems, but{t performance in this modality
determines job-effectivemess of air traffic controllers. In
other multiple-task environments speech responses can also affect
overall performance (Vidulich, 14Y88). Limited research hes beexn
conducted on the differences between vocal &and manual cortrol of
£ task or on factors that predict vocal performance. Wickens'
(1984) multiple-resource model separates response modes imnto
vocal and mapual categories, suggesting the two rely con different
resources, thus having differeunt characteristics. Als=o acccrding
to this, tasks will be best perfcrmed when the stiwmulus, central
processirg, and response s&re all conmpatible (Wickens et al.,
1983). “his model suggests that spatial tasks controlled by
vocal commands will pe performed somewhat less efficiently than
those controlled manuslly.

Air traffic controllers use veocal <commeands to change
gaircraft flight opaths. The job requires thisg, in spite of the
pultiple-resource model's predictions of decreaseéd efficiency.
Paper and pencil tests are still the only tasks used tc selsct
individuals for entry intc the air traffic control field. The
people whc perforzm well on these selectionr tusks may not
necessarily +tbhose who would perform best &2 air tralific
contrcllers. Including & vocal c¢ommand +task as part cof =&
selection battery should enhance the validity of selection.




Although there is little direct empiricsl evidence, Wickens'
(1984) nultiple-resource model suggests tha: performance on a
vocal control task rather than & manual one should be a better
predictor of subsequent vecal contrel. Experiemce and moctivation
also affect psrformance. One study on motivation (Dweck, 1986)
found tha&t high achieving bcys form learning goals while high
achieving girls form performance goals. The type of goal can
affect performance or difficult tasks. People with learning
goals consider challenges an opportunity ¢to learn, while those
with performance goals consider them an evaluation with the
strong possibility of failure. Subjects' familiarity with the
task &lso car affect the amount of challenge; lack of experience
can cause a task to aprear mcre complex than it actually is, thus

discouraging those with performance gosals. For this reason less
experience with computers may lead to lewer scores, especially in
females. Selectior of a computer game for the experiment stenms

from research that irdicates computer gemes incresse motivation
and provide accurate, objective, yet unobtrusive data {Gopher,
1988, Porter, 1986).

This experiment was designed to examine differences betwesr
vocal and manual task performance and to identify those variables
that best predict vocal perforcance. Vocel conitrol should bies
perfcrmance toward the more complex task apd manual centroel
ghould incresse efficieanacy onrn +the simple, uncertain task,
scecording to Wickema' (1984) model. Predicticn of s.bsequent
vocal performance should be more accurate using bprevicus vocal
contrel performance rather +than manual conirel performance.
General experience with computer games should alsec be a strong
predictor due to subjects' development of general metacognitive
schemata. Different goals of male and female subjects could make
gender another important performance predictor (Dweck, 1986).

Method

Twenty-four cadets (twelve male arnd twelve female) from the
US Air Force Academy volunteered for the experiment. Their ages
ranged from 18 +to 2%. None of the subjects had previous
experience with the comnputer game used. Subjects played the
Whale Game using both manual {(keyboard) and vocal comtrol. The
Covox voice recognition system was used for voice control.

The game required the aubject to mareuver a whale arournd the
screen to eccomplish two different subtasks. One was to "eat™ a
mass of plankitcn +that moved &8cross the screern ir & random

pattern. The second asubtask was to cause kaysks that came onto
the screen from the bourndary and puraued the whale, to crash inte
stationary icebergs. Both tasks were worth an equal number of

points. ©Points were deducted each time & kayak hit the whsle.
During manual contrcl trials subjects used fecur keys, the Q,
E, 2, 8rd S to change the whsale's direction. For voice trials,
gubiects wugsed the spoken lettzrs U, D, L, and R indicating uvp;
down, left, &nd right. The manual versicn of the game was
nodified to aspproximate the characteristics of the vocal version.
The guame's pace wes adjusted tc make marual and vocsl games the
size length (characters moved about every 1.5 seccnds). Pilct
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" testing indicated & voice recogrition rate of adout 90%, thus &
random $10% error rate was impcorporated into the manu&l vVersion.
The plankton and kayaks behaved the same 1n both versions.

Testing took place individuwally during & one heur and
fifteen minute block. Subjects were read a set of instructions
snd then watched a demonstration of the manual version. Yach
aubject then encoded their pronuncistion of the letters v, D, L,
and R; all wsre trained to & minimum recognition criteria before
proceeding. Eech subject then played ten three-minute ganmes,
alternating between voice and masnual control.

Results

The data allowed comparisons between vcice and manusal
control versions for beth subdbtasks. Manual perfermance on the
plankton task was significantly superior to vocice performance
(t(23)=4.67, p<.05). The kayek scores oz the two coptrol
verasions did not differ significantly.

Regression anelyses indicated the two versions had similar
task atructures (Figure 1). The relationships between task
components did mnot differ sigrificantly for manual and vocal
games.

Figure 11 Causal Relaticcsnips Datwess Perfcreanse Factors
{Muabers are correlstion ecefficissts)

Voice performance was divided inte initial (VPERF1) and
subsequent (VPERF2) performance. Several measures of individusal
differences were regressed against this criteria to identify
which were most predictive. The strongest predictors were gender
(GEND), familiarity with computer games (FAM), snd initial vocal
performance; together, these three independent variables
explained 5C% of the variance in subsequent voice performance.

VPERFZ = -.34(GEND) + .29(FiM) + .26(VPERF!)
R®= .500 F = 6.68 p < .005

In contrast, woen initiasl manual performance replaced
initial verbal performsnce in the egustion above, its beta weight
Wwag only .14 and the overall portion of the variance esplained
fell by over 4% (R€= .459). No significant interactions were
found between predictor variables. This suggests +that thess
three nmain effects were additive.

134



- & QoA X w4 AR S~ e R e DR

Discussicu

The Yhale Game conmbined two types of subtasks: the plankton
task was siample but uncertain and the kayak task was complex bdut
certair {Porter, 1986). Equal priority instructions forced
Bubjects to yperform voth tasks. Higher plankton scores on the
manual version might reflect subjects adjusting their strategies
to take advantage of greater task-contrcl compatability. The
more uncertain task, esting the plankton, was performed better
with manpusl contrcl than with vocal. It may be easier to respond
to uncertain events in tke manual modality, and since subjects
wvere able to concentrate on either the plankton or the kayaks
this difference w&s reflected by increased plankton sccres.

Regregsion analyses of the two c¢ontrol versions indicate
similar <tesk structures. These sgstructures are the implicit
strategies revealed by repeated actions acrogs games and sudbjects
(Porter, 1986). The corrslations between implicit strategies and
overaell performarce were not significently different for vocal
and manuual ccatrol. Similar acticas, in either the voice or
keyboard game, were associated with higher scores, suggesting
that the wunderlying structure of <the <Iwc versions was ©not
affected dy control modality.

The three primary predictors of voice performance were
gender, familiarity with computer games, &andéd irnitial wvocal
performance. Initial vocal performance waAs expected to be a
strong predictor, due to practice effects and dravwing on the same
resources. In the V¥hale Game subjects were biased toward
performance goals, by waitching & demonstration game and then
recording their scores after each trial. Inducing performance
(rather than learning) goals may have decreased acores for
females and explained the obsgserved effect of gerder. Familiarity
with computer games was & B8Bepuarete but strong predictor of
overall performance. The additive effect of gender and
familiarity predicted 44.5% of the variance of criterion scores.
General experience with computer games was more atrongly
predictive of vocal performance tharn even previous vocsal
performance. Perhaps the general metacognitive strategies
developed through varied exzperience are even more valuable than
iritial specific practice wtith the system.

Initial vocal performarce was a stronger predictor of vocal
performance thar was initiel manual performance, s8s wae expected
based on Wickens' (1984) multiple-resource model. A task relying
on different resources than the criteria (i.e. the manual control
task) contributed almost nothing to the prediction of performance
afiter gender and ramilierity were congidered.

Improved selection could be accomplished by including vocal
BS well as manual controi tasks. Spatisl vocal tests may be more
reflective of general processing vesources which, in turn, are
more predictive of genersl capabilities. Incorportating such
tasks into the selection battery wculd increase the probsbility
cf selectioag the bYest psrsocuel. This could lead to reduced
training costs, time, drepout rates, and imprcve subsequent
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- performarce. These benefits eapply not ounly tc air traffic
controllers, but alsc to pilots &nd others whe must perform some
vocal control tasks.

This study hLas taken an initial step toward discovering more
accurate predictors of performance cr vocal tasks. It indicates
there are performance but not pecessarily structural differences
betveen manual and vocal control versions of the seme task. The
hypotnesis that vocal performance would be a better predictor of
a vocal task than manual performance was supported. Analysis
also suggests metacognitive strategies and general experience can
be more importanmt thar initial performance when predicting
computer game performance.
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Cost-Effectiveness of Home S$tudy using Asynchrcenous

Computer Ccnferencing for Reserve Compcnent '1'1-a5,ninc_7"2

Ruth H. Phelps, Ph.D.
rfajor Robert L. Ashworth, Jr.
U.8. Army Research Institute for the
Behavioral and Social Sciences
Heidi A. Hahn, Ph.D.
Idaho National Enginasering lLaboratory

Abstract

The resident U.S. Army Engineer Cificer Advance
Course was converted for home study via asynchronous
computer conferancing (ACC). Students and instuctors
communicated with each other using computers at home,
thus craating an "electronic classroom"”. Test scores,
completion rates, student perceptions and costs were
compared to resident training. Results showed that:
ACC performance is equal to resident and costs are less
than resident.

Geographical dispersion, limited training time and civilian
job and family demands make travel to resident schools for
training and education difficult for the Reserve Component (RC).
Not only is it a hardship for soldiers to leave jobs and family,
but their units are unabla to conduct collective training when
soldiers are absent. In addition, training soldiers at resident
schools has become so costly that HQ TRADOC has proposed a 50%
reduction in the number of soldiers traveling to resident
training by 2007 (TRADGC PAM 350-4).

The purpose of this paper is to summarize an investigation
of an alternative means for meeting the aducational requirements
of the RC. Tihe goals are to (1) develop and test a new training
option, using asynchronous computer conferencing (ACC), that

lThese data are summarized from Hahn, H., Ashworth, R.,
Wells, R., Daveline, K., (in preparaticn). Asypchronous

bgnpgngn;;t;gining (Research Report). Alexandria, VA: U.S.
Arzy Research Instirute for the Rahavioral and Social
Sciences.

2This paper is not to be construed as an official Department
of the Army document in its present form.
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ot xequxre soldiers te¢ ieave their homes and units and
-yet. maintain the quality of training typically found at the
. zranch achool; (2) determine the cost-effectiveness of

©.. deyeloping and operating the ACC alternative.

- - Agynchronous computer conferencing is a means for
communicating from different locations at different times (i.e.,
asynchronously) using a computer network. For training
puxposes, an "electronic classroom® is established by connecting
all students with each other and the instructional staff. A
student or instructor can participate in the classroom from any
location using existing telephone lines and a computer equipped
with a modem. Students can work together in groups, ask
questions of the instructors, tutor their c¢lassmates or share
their thoughts and experiences. Instructors can direct
individual study, conduct small group instruction, answer
questions, give remedial instruction and provide exam feedback
to the students.

tici

Fourteen RC officers (13 males; 1 femalz) took Phase III of
the Engineer Officer Advanced Course (EQAC; by ACC homestudy.
For comparison purpsses, performance data were collected from
RC students taking the same course in residence at the U.S. Army
Engineer School from October, 1986 to June, 1589.

The instructional staff consisted of a civilian full-time
course manager/administrator responsible for the overall
operation of the course and three part-time instructors. ‘The
part-time instructor responsibilities included directing group
discussions, remedial instruction and/or monitoring student

progress,

Course Description

Course materials consisted of Module 6 of the EOAC (66
program hours of instruction). Media used included paper based
readings and problems, computer-aided instruction, video tapes
and computer conferencing discussion. Topics covered were Army
doctrine (e.g., vrear operations), technical engineering (e.gq.,
bridging, flexible pavements), leadership and presentation
skills. The program of instruction was identical for the ACC
and resident classes.



. 7. gach student was provided with an IBM XT computer with 20

megabyte hard disk, color monitor and printer. Software and
"courseware loaded on each computer consisted of: (1) a
ecially developed course management system and communications
:packsge; (2). computed-assisted instruction and tests; (3) word
,q,processing'package. (4) spreadsheet.

Communication software for asynchronous computer
conferencing was provided through U.S. Army Forum, Office of the
Director of the Army Staff. The host computer was located at
_ Wayne State University and ussd the CONFER II conferencing

- aoftvare system.

_ The course was conducted from September, 1988 to April,
_1935. Students were mailed all their computer equipment with
_written assembly and operation instructions and course
‘materials. In 2ddition they were provided with a toll free
“hot line" telephone number for resolving hardware/software
problems. The first lesscns to be completed were self-conducted
.and designed to familiarize tke student with the operation of
the computer and software. Scores for camputer training were
not included in overall course grades.

Part~time instructional staff wvere provided tlie same
eguipnent and scoftware as the students. In addition they were
given a 40 hour training course on operating the hardware/
software, instructional responsibilities and
teaching/motivational techniques. Instructional staff and
researchers met together to conduct this training using a
combination of lecture and hands-on practice with the computer.

There were four types of data collected: (1) test,
practical exercise and homework scores; (2) pre- and post course
student perceptions of their amount of knowledge on the course
topics;: (3) course completion; (4) cost of converting and
executing the course. Comparisons of the resident to the ACC
course were made using multivariate analysis variance procedures
for a two-group design.

Results

As shown in the top of Table 1, there was no reliable
difference between the test scores of students in residence
versns 300, A comparison of the studernts! self ratings of their
level of knowledge before and after the course, showed that the
ACC group had significantly greater gains in their perceived
azount of learning, as shown in the bottom of Table 1.
Complation datu showed that 95% of resident students completed
the course compared to 64% of the ACC students.
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Tests 86.4% NS

Homework 88.8% 92.0% NS

Practical 90.4% 89.9% NS
Exercise

Perceived Amount 33% 12% p<.05
lLearned

(% Post~Pre)

Cost data were computed separately for (1) converting an
existing course for delivery by ACC and (2) executing each
iteration of the course. If the conversion were done
by within-government staff, then the cost would be approximately
$296,100. If it were done under contract, then the cost is
estimated at $516,200. Start-up costs of equipment purchase and
instructor training were estimated to be $73,100 for within-
government and $96,000 for contractor. Costs that will recur
with each iteration were estimated at $234,400 for within-
government and $420,900 for contractor.

»
x
et BERHBRBERES

' ] 3 < s s 7 [ ) %
COURSE ITERATIONS

Figure 1. Relative costs of EOAC alternatives over 10 course
iterations.




. Figure 1°'shows the total course conversion, start-up plus
.“the recurring costs over 10 course iterations. Initially
resident and ACC (within government) are similar with AcCC
{(contractar) costs being nearly twice as much. However, when
the costs cf conversion and execution are amortized, ACC
(contractor)} becomes less costly than resident training after
four course iterations. After five iterations ACC (within
-government) would save 47% and ACC (ccntractor) would save 6%.

‘ Cost-effectiveness ratios were computed by combining the

cost and completion rate data. The ratio was greatest for ACC
using government staff (.64), second for resident training
{.41), and lowest for ACC using contractor staff (.236).

Discussion

It has been shown in this report that there is a cost-
effective altermative to sending RC scldiers to branch schools
for resident training. Training by ACC can be conducted just as
effectively and for less money. Thus, this techrologyy appears
to meet the need of the RC to complete educational requirements
from the home or homestation, without long absences from the
unit. The %"electronic classroom™ could be conducted remotely
from existing educational institutions such as the branch school
and/cr the U.S. Army Reserve Forces School in order to maintain
standardized instruction.

Additional research is needed, however, to improve the
completion rate for ACC home study. Reasons for dropping out of
the experimental course were related to limited time due to
competing activities such as civilian jobs and family. A means
of predicting which scldiers are likely to succeed or drop out
of home study will assist Army trainers in both selecting
students and providing assistance for those at high risk.
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Abstract

_ Past researck has demonstrated a relationship between undergraduate grade
point average (GPA) and training and job performance. Further evidence suggests
that the ‘undergraduate institution attended may play an important role in

- influencicg that relationship. This paper presents a methodology for establishing
* empirically the effect of undergraduate institution on the predictive validity of
- GPA. Procedures are also proposed for exploring the responsible characteristics of
undergraduate institutions if college effects are detected. Implications for
g:szsonnedln selection systems of differential GPA validity for colleges are
cusse .

Throughout the military and private sector, undergraduate grade point average (GPA)
plays an important role in job selection decisions This measure of academic achievement
and demonstrated ability is widely held to predict employee performance. Recent literature
reviews show significant but modest relationships between GPA and employee performance
both in training and on the job {e.g, Dye, Reck, & Harris, 1989).

An issue raised by the use of GPA as a persornel selection factor concems possible
inequivalencies in the grade scals across colleges The implication for employers is that
expected performance would vary among job applicants who have the same GPA, but
graduate from different coll:g:rs. Rescarch op this issue is sparse but two studies suggest
that a school factor may m ate the GPA-performance relationship. Dye et al (1989)
have foupd correlations for graduates of the same college to be higher on average than
those for graduates of different colieges Further evidence that college characteristics may '1
influence the predictability of GPA has been reported for Air Force officers commissioned |
from the Reserve Officer Training Corps (ROTC) program (Barrett & Armstrong, 1989). |
Performance prediction was improved by considering a quality measure for the officers'

college in addition to their GPA.

The current study extends the investigatica of the college and GPA issue in the Air Force
to a second officer commissioning source: the Officer Training School (OTS) a: Lackland
AFB, TX. The design and preliminary findings of a two-phase study of the relationship
between GPAs awarded to cadets graduating from different colleges and their subsequent
performance in OTS are described in this paper. In the analytic phase, the initial focus is on
the validity of GPA as a cadet selector. In addition to simple GPA effects a methodoiogy
for examining the joint effect of GPA and college is described If differential validity for
colleges is observed, follow-on analyses have been designed tc explore the responsible
variables In the explanatory phase, a primary interest will be to determine the relative
contribution of student enroliment standards versus post-admission experiences to the college
effect Procedures are described for determining whether the more importaat explanatory
variables refieci the talent of entering students as opposed to the guality of education
offered by the college.

Analytic Phase: GPA and College Relationships with Cadet Performance

CTS cadets z2re selected using a whole-person approach by boards composed of field
grade officers Previous research has demonstrated that GPA is one of the factors related
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=26, p < D1) to the selection board’s decision to admit or reject a candidate (Cowan,

U Barrett, & Wegner, 198%). Other significant factors included the Air Force Officer

Qualifying Test (AFOQT), degree type, and prior military service record

;-f'f'_ . One goal of the analytic phase was to evaluate the validity of the GPA selector by

.. obtaining an accurate estimate of the population cormreiation with OTS performance.

5.0 sBecapse:sample size affects the reliability of the estimate, procedures were developed to

maximize available cases Further, to account for sample homogeneity produced by
_ presereening cadets on GPA and AFOQT, restriction in range comections were applied 10 the
correlation coefficients

A separate series of analyses was designed to address the comparability of the GPA-
performance relationship for different colleges Graduates from colleges nacdion-wide are
considered by OTS boards, but from many of the colieges there are only a few applicants
To ensure that within-coliege sample sizes were large enough to detect effects reliably, it
was necessary to restrict the total sample to selected colieges

Method
EBroceduse

Data were obtained from archival personnel files maintained on Air Force officers. A
total sampie of 11,619 cadets who entered OTS between 1982 and 1988 was identified
Source data for the primary predictor variables were the cadets' 4-year undergraduate GPA
anchored on a 4.0 scale and the college which conferred theic baccalaureate degree.
Measures of cadet performance were obtainred from various phases of the 12-week OTS
program. Information on reason for terminating traiming was uszd to generate a Pass/Fail
dichotomy reflecting final training outcome for the total sample. Eight additional
measures of performance were available for graduates (N = 9,858). Final Course Grade was
an overall rating of academic success in the training course obtained by averaging scores on
five Consolidated Written Tests (CWT 1 - 5). The CWT measures wers percent correct scores
achieved on exams covering four basic areas defense studies, professional military
knowledge, communication skiils, and leadership and management principles. The final two
measures were ratings by training instructors of the cadets' overall accomplishments The
Officer Training Effectiveness Report ratings were reported on a 5-point scale (Outstandin
= 4, Excellent = 3, Satisfactory = 2, Margina! = 1, Unsatisfactory = 0) at the 6* and 11
week of iraining  Each OTER conmsidered performance areas including leadership,
adaptability to m:litary life, professional qualities, communication, and judgment

Anaiysis

Simple GPA Effect Summary statistics were obtained to describe performance on the
GPA predictor and training criteria  Simple (bivariate) correlations to describe GPA-
performance relationships were also computed To account for restriction in range on the
AFOQT, a multivariate correction was applied using test resalts for an unrestricted sample of
3,000 examivees (Skinner & Ree, 1987). For GPA, the unrestricted group consisted of OTS
applicants /N = 32,648} from 1981 to 1988

nd Coilage Effect To examine the joint effect of undergraduate institution
and GPA on cadet performance, a reduced sample was identified Subiects were restricted to
graduaties of colleges which had conferred degrees upon 20 or move cadets A case count of
20 per college was judged to be the minimum necessary to detect college effects reliabiy.
A total of 5,150 cadets from 102 colleges met the requirement.

Multiple regression analyses are currently heing conducted to test a priari hvootheses
following the generalized linear model approach described by Ward and Jernings (1979).
The starting mode] is designed to insure a relatively complete specification of potential
joint effects due to GPA and college. College identity is measured using binary coding to
form categorical membership predictors for the 102 institutions In addition, the starting




model cansains firsi, second-, and third-order polynomial terms for GPA and their
interadticns with the college prediciors Nonlinear GPA predictors are inciuded 10 account
for a possible relatioaship with expected performance that is ogival in shape.

Reduced models hav: been designed to detect cther potential relationships for GPA and
colleges with cadet performance that are less complex thar the cne hypothesized by the
starting mod=L Possible outcomes are an interaction between GPA and college, but one that
has a sirapler functional form, either limear or curvilinear. Alternatively, there may be a -
joint but noninteracting effect due to GPA and college (with either a linear, quadratic, or
cudbic form). In these cases, expected performance would differ by college at fixed GFA
values, but the difference per unit change in GPA would be constant. Tk least complex
alternate ovutcome would be an effect due solely to GPA (linear, quudratic, or cubic) or
solely to college.

To isclate the “best” model, pairs of models will be compared using the F-test (p <.01).
The same series of analyses are planned to identify the most appropriate model for each
criterion. Raw score weights derived frcm the least-squares solution will be used to compute
predicted performance scores. These results on the magnitude and direction of significant
effects will aid in interpreting, for example, whether any differences in expected
performance for equivalent GPAs as a fuaction of college are appreciable.

Explanatory Phase: Characteristics Which Account for College Effeacts

The explanatory phase will be accomplished if results of ihe analytic phase show that
the relationship between GPA and cadet success varies by college. College effects will be
judged to be present for a criterion if the corresponding “best’ model contains significant
information about college membership. The objective is w0 ideatify veriables underlying
the effect attributable to colleges A primary interest is whether performance variaace
accounted for by coileges is due princinally to admission standards (college selectivity) or to
the pature of academic experience (educational quality). The college quality indicator
found to enhance the predictability of ROTC cadet performance (Barrett & Armstrong,
1989) incorporated both components in a sirgle measure using policy-specification analysis
The proposzd design provi procedures for partitioning the college selectivity and
educational quality components in oider to determine the unique coutribution of each to the
college quality factor, Further, provisions are made to identify specific oruperties of the
academic instructional opportunities offered by colleges that may account for an
educationezl quality component.

Method
Procedure

The unit of analysis will be colleges, as specified in the analytic pkase (N = 102).
Measures of the college selectivity and educational quality components are being obtained
from published reports which rate and describe colleges (e.g, American Council on
Eduycaiion, 1987). To measure college selectivity, average scores of the entering froshman
class on national standardized aptitude tests (Scholastic Aptitude Test, American College
Test) are being recorded Several potential measures of educational uality have been
identified Ratings of overall academic excellence and academic-adﬁeu‘c balance are
available from a survey of college administrators and faculty (Gourman, 1985). Other
measures are percentage of applicants acceFted percentage of graduate students, ratio of
students to full-time faculty, Fcrcentagc of fuli-time faculty with PhDs, number of volumes
in library, and dollar value of endowments, grants, gifts, and donations Dara to be used as
criteria reflect the unique contribution of the 102 colleges to the prediction of OTS cadet
performance. These values are the regression weights (b-weights) ror the college
nempensnip variabies from the "dest’ model in the analytic phase.




Regressicn analysis will be used to explore the relative contribution of college
selectivity and educational qualiiy measures in accounting for the college effect The b-
weights for colleges will be regressed on coliege selectivity variables only, educational
quality variables only, and ooth Predictive accuracy will be compared using R* and F
statistics.  Stepwise procedures will also be accomplisbed to identify the most salient
indicators among the available educational quality measures.

Results and Discussion of GFA. Validation

Descriptive statistics of the performance criteria in Table 1 show that most cadets
passed the training program (86%) and achieved mean scores in the low 90s on the Final
Course Grade measure and on e C'WTs. On the average graduates received satisfactory
ratings on the 6'® week OTER and improved the'r performance to an excellent rating by the
11" week. Mean GPAs for OTS applicants, entrants, and graduates showed a slight increase
across groups (2.96 to 3.05), but the standard deviation values did not change (.45 to .44).

As shown in Table 1, the uacorrected correlations between the parformance criteria and
GPA indicated low to medium-low positive relationships The iowest correlation was
observed for the Pass/Fail dichotomy (r = .0!) and the highest corclation for Final Course
Grade (1 = .31). All correlations were significant at p <.01 except Pass/Fail and the 6'B week
OTER. Correlations corrected for restriction in range oan both GPA and AFOQT were not
appreciably larger (03 or less) than the uncorrected correlations.

Results of the preliminary GPA validation are consisteat with earlier studies (e.g, Cowan
et al, 1989) showing the utility of GPA as a factor in the OTS selection process Feor many
criteria of cadet performance, the cbserved relationships with GPA are statistically
significant and are judged to be appreciable as well. The highest gains in expected

Table 1. Summpary Statistics of 0TS Criteria and Correlations with GPA

Criterion® Kean Sh r r.
Pass /Fail .86 ~——— .01 .03
Final Course Grade 91.78 3.78 .31°° .53
C¥T 1 91.59 5.24 .19° .21
CwT 2 91.57 5.18 .22°° .25
C¥T 3 91.84 5.06 .21 .24
CWT 4 90.90 5.46 22° .24
5 92.39 4.55 18" .20
OTER 4! week 2.04 .68 .07° .08
OTER 11%% Week 3.78 1.42 .20°" .22

®Pass/Fail Nw 11,619 other criteria N= 3,858,
‘rc = correcied for restriction or GPA cnd AFOQT.
*n< 05

“Tp= 0t

performance per one point increase in GPA are for Final Course Grade (about 2.5 points on
the grade scale or .75 standard deviation units) and for the 11'® week OTER (7 point on the
rating scaie or .30 standard deviation units).

1
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7 oaC AENIIUGT O Wil UnOomETicd anu comected comelation cocfficients is
an unexnected {inding, in view of prior research suggesting that selection board members use
GFA information in their evaluations of OTS cadets Similar comrections of AFOQT

validities for the study sample produced marked increases Apparently, the boards placed
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greater emphasis on applicant aptitude, and perhaps on degree type (technical or
nontechnical), thereby mitigating the anticipated impact of sample curtaiiment on GPA.

Implications for Personnel Selection

An advantage of the proposed methodological approach is the relative ease of
application by other goveinment and private sector agencies. Special data collection
efforts, such as convening policy-makers to judge college quality, are not required Most job
applications request the information on college idectity needed to accomplish the analytic
phase and explanatory data on college characteristics are readily available from published
documents. However, a potential limitation is that the accuracy of published college ratings
is unknown.

If college effects are detected, personnel selection systems which include GPA should
account for the moderating influence of the underlying characteristics of undergraduate
institutions. If college selectivity is the most salient characteristic, selection systems which
use an aptitude mcasure ir addition to GPA may already be capturing the performance
variance. Other systems which rely or GPA exclusively may find college selectivity to be
an aptitude surrogate. Either type of system might also be improved by considering
indicators of academic and instructional experiences if educational quality is shown to
moderate GPA predictability.
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tnstitutiona! and Occupatiannt Paths to Rstention
Among United States Air Force Officers

Wiiliam H. Cummings
Dgtanse Systems Management Co!lege
Ft. Balvoir, Virgimia 22080

Abstract

This study axamnined the hypothesis that institutional
reasons tor joining the Air Force-~-vice occupational reasong=-~
would pradict caresr retention. Contrary to sxpectations, survey
responass from 8,408 officers demonstratad consistant positive
ralationships (p < .05) batween retertion and several occupational
ressona for joining (particuiarly job gsecurity and banstits).
institutiona! reascons generaliy falled to predict rstention.
Cfficers with a strong desire to tly or prior tiying cxporllncu
wers poor ratainers. Policy implications sra discussed.

Moskcs's institutiona!/occcupational (1/0) thesis of organizstional
changs provides an important framework for understanding many current trands
in the srmed sarvices. Moskos argues that “the Amarican Military has baen
moving away from gn institutional formst to one that incrsasingly resambdles
that of sn occcupation [Mokos & Wood, 1988, p.3]." inmtitutions are holistic
organizations based on service to sthers and a sense of “cailing” or “duty,”
requiring a nesar-total commitmant to the organization. Occupations, on the
other hand, are bassd on employment practices of suppiy-and-demand, an
axchangs of smpioyses’ time for monay, and @ specialist’s job orisntation.

Moskos and his colleagues offer ciesr svidence of the gradual transition
from Aan institutional!ly based to an occupationally based military. Moskos
turther outiines three consequences of the instituticnal~to~accupational
transition: (a) a tendancy for empioyeaes to define task boundar ises and
standards, (b) replacement of intrinsic motivation with sextrinsic motivation,
and (c) an undermining of military professional ism. Tha consequsncas may be
severe for the military: Troops given to & cost~benefit analysis of thair
octupationei behaviors may refuss to endure hardship and make tha extrams
sacritices somatimas reguired.

An additionsi--and gensrally unexamined--question (& the sftect of this

‘occupational trend con more routine organizational behaviors: job performance,
satistfaction, abssntesiam, and retention. The charter of the ATC Officer
Salection Study Group gave us 8 unigue opportunity to sxamine the affects of
i/0 orijentatiors on retention in the Air Force. The Study Group was .
commissionad by the ATC senior !wadership in October, 1588, and charged with
identifying attributes cf officer candidatas that predict success (with an
emphasis on retention) in tha Active ty Air Force. The Group examined a

host of personns! system and survey variabias to predict long-term retention.
included were sight /0 itema that provided a dirsct test of the sffects of
officers’ Initial (/0 orientations on their iikelihood of retention.

Maskos and Wnnd imnly that instituciona! commitment shou!ld yisic high
retention rates than will octupstiona! commitment. Thav propess that
“institutional identification fosters greste” organizational commitment and
parformance than does occupationai {pp.4-61." watson & Appel! (1886)




idantifisd organizationa! commitmant &8 a crucia! intervening variable in
Ssrvice members’ turnover dacisions. it foltows that institutionally oriented
otflcars should be ocur bast retainers. Howaver, it may be that officers with
a strong occupationa!l orientation, and who find the military a good source cf
smp loyment (good pay and benefits, security, training, etc.), retain best.
Therefors, the best retantion may coms from either institutionally oriented
officers, occupetionaily oriented officers, or those high on both dimensions.

Method

Sublects

The Study Pcpulation File combined elamants of existing Alr Force
perscnnel files and contained records for 146,565 |line offizars with 2 Tota!
Activa Fadaral Military Service Date (TAFMSD) of 1985-84. From this file a
survey sample of 15,264 officars was drawn by stratified random sampling. The
stratitication factors were: Cohort Group (1888-74, 1975-80, and 198i-84).
Commissioning Source (USAFA, 0QTS, and ROTC), and Utilization Araa (Pilot,
Navigater, Enginesr, and Other). A tota! of 3,409 survey packagss (8}.6%)
were compietsd and returned in usa>le form.

Survey Dasign

The study group consiructad tha Officar Accessicn Charactsristics Survay
to suppiement the information in the Study fcpuiation File, in order to
retroactively measure press'ection and precommissicning data as accurats!ly as
possible. Tha gurvey contained 93 itams and covered eight broasd sreas:
tamily and geogiaphics! background, sar!y military expogure, initial entry
decision factcirs, previcus smploymant, Righ schoo! and collega activities
(botk athlietic and nonathistic), key |!fa svents, flying interest snd
experience, and initial mifitary expectations and expgriences.

The section on initisl eniry decigion factors inciuded tzn items, sight
of which tepped the officer's initisl /0 origntations. Esch raespondant wss
asked to rats (cn 8 ¢ive-point Lixert—-type scaie) the Importsnca nf each 5t
the following factors I his/her deciaion to entar the Air Foros:

Ofportunity to ssrve my country (insticutional, 1)

Opportinity to meke the world a besttar pixce (i)

Continuing @ family tradition of mititary service {I)

Steady vaork/job secur ity (Occupetional, 0)

Good pay (0)

Better job/promotion opportunitias then in civiiian life (0)

Oppor tunity tar traintng/education (0)

Good bangfitms (0)

‘These [(tems wers adapted from thoss csed by Segsl and Brair (cited in Moskos &

Wood, 1988), rephrased to anp'y to the cificer’'s initial entry decision. In
&ddition to separate anzivaee for esch item, the thres instituticne! itamg and
tive ozcupations! items were averegad to computs an overai! institutional
meagurs (!acrlient) and en overail occupations! measurs (Qcorisnt).
Study Design

The mesaures of primary intsrest were the correlations of the sagarate
ang cobingd /0 meamurads with the criterinn of retention. Becausa of
metyuration diffarentes, thig criterion wae cefined diffarently for sach cohort
group., For the 166E-74 Cohart Group, “success” was cefined &6 retentiosn to 14
years ©f Total ALtive Tagdsral Rilitary Sarvice (TAFMS), the poini at wiiuh the
cfticer gttrition curve stabliizes. (Hinety-seven percant of officers who
reach ¢he 14-yzar Marx siey 10 Fetirsment.) Succass for ths 975-89 Zchort
Group was defined sz ratsntion ic 6 vears (the point at which ottiners rnave
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served their initial conmitmants, pius at lsast one year), since thase
otticers have not yat had the opportunity to stay to 14 yearg. The 1981-84
Cahort Group was de!ated from the preassnt analyses but was reserved for future
analyses as these officers masture to & minimum criterion of B8 years.

Results and Discussion

Correistions with Criterion

Tabie ! preseants the correlation coafficients of all eight 1/0
variadles, as weli as Inorient and Ocorient, with retention. These resuilts
pressnt gome surprises. First, while ssversl occupational items (including
the composite measure, Ocorient) predict long-tarm ratention, the inst:tu-
tional i{tams genera!ly do not. Only “Join-Country” and "Join-World~ show any
correlation with retantion, and thess effects are spacific to just two celle
of the analysis. The composits messuraé, inorient, |ikewise fails to predict
ratention Jor any group other than 1975-80 Pilots. This i3 surprising in that
an orisntation of service and military tradition would seem to predict s long-
tarm attfiliation with the military service. However, this is not the cass.

On the othar hand, the sffect of occupationa! orientation is both robust
across iteme gnd cells and--as our second surpriss--positive. The composite
measure predicts retention for all nonpilet calls but one. While soma (tems
hava |ittls predictive power, othars ("Join-Security,” “Join-Bsnefits")
predict weil for most grecups. For the nonpilot utilization arsas, a strong
occupaticnal orisntation predicts a propensity to stay in ths Air Forcs.

Thess findings refute our hypothesis that institutionalists are keepers
and occupations!ists sre leavers. Instead, occupationalists are kespers and
the institutionalists show no strong Inciination sithear way. This indicates
that nonpilots who enter tha Air Force fooking for a good job tind what they
are looking for. Althoygh they do not stay bacause of inastitutional! rsasons
such ag dedication to duty and love Gf country, thay do stay bacause the Air
Forca is 8 good place of empioyment.

The consistent positive predictions produced by “Join-Security” and
“Join~Benefits” are particuilariy tetling in this ragard. Nonpilots (and to a
jessar extent piiots) who joingd for security and benefits are kespere. This

TABLE
Correlations of 1/0 Varist!es w!th Ratention®
1966-74 Cohort Group 1876-80 Cohort Group
Eng. Nav. Oth. Pii. Eng. Nav. Oth. Pil.
INSTITUTIONAL | TEMS:
Incr ient +.08
“Join-Country” +.10
“Join-Worid"®
“Join-Tragitizcn”® -.08
OCCUPAT IONAL (TEMS:
Ccoriant +,i4 ¢+.11 +,18 +.19 +.156
“Join-Sscurity” +.28 +.17 +,22 +.i1 +.22 +.27 +, 08
ToGin-ray .12 +.0%
"Join-Bettar Than™ +.12
“Join-Training~ +.18 +. 10 - .17 +.14 -.18
"Join-Banefits” +.12 +.14 +.14 ¢+ 18 +.07

®Oniy signiticant (p <« .05) findings are reportsd




-Carrsiations of "Flying interest” Variszblas with Retention®”

1

1986-74 Cohort Group 1875-80 Cohort Group

Eng. Nav. Oth., Pii, Fng. Nav. Oth. Pil.
Join-Training «+.16 +.10 -.17 +. 14 ~-.13
Join-To Fly ~-.18 -.15 -.10 ~.20 -.17 -.11 -.08
Pilat Hours -.13 -.11 -.09
Pllot Rating -.08 -. 15

“On.y signiticant (p < .0B) ¢findings are reportad.

finding implies that ths Air Force is an attractive organization in thess
aspacts and ic mesting ite officers’ needs. Cn the othar hand, the jow
correlations with “Join-Pay” imply pay may be iess important than security and
banetits as & motivator for long-term retention. Tha message for Air Force
pargsonne! poiicy ssems cigar: Initiatives and proposals that threatan
sscurity and benstits may hurt retention. Pay issues may be less important.

Contrary to the othar util!ization areas, pilots showad no correiation
batwesan Ocor ient and ratention for aither cohort group (r = .04 and .02 for
the respactive cohort groups). Tests of significant diftersnces betwesn
correiation coefficients indicate that piiote sre significantiy differant from
othar utilization areas (with the excaption of the 1978-80 "Other” oftficers)
in this raegard. Thus, cccupaticnal fsctore do not seem influsntiai in eithsr
kesping pilots in or driving them out of the Air Force. The ona sxception to
this rule is “Join-Sacurity,” which positively predicts piiot ratention.
Contrary to popuiar logic, cccupationally orisnted piicts do not ieave the Air
Force simply due to the iurs of lucrative airline jobs: Ocoriznt ia :
uncorretated, rathar than nsgatively correlated, with pilat retention.

This difference batwasn pilcts and other officers is explasined by the
“Join-Training”™ corratations in Tablie {. “Join-Training™ is positiveiy
correlmted for three of six nonpilot celis but negatively corrsiated for the
pilota. Pilots who join the Air Force for training are leavers, whils other
otticers who join for training are (for the most part) ksepers.

Table 2 clarities thia trend. Although “loin~Training™ Is neagative tor
pilots only, "Join-To Fily™ and other indicators of flying interest/experisncs
ars consistently negative. Officasrs who join the Air Force to fiy or anter
with flying axper ience ars lesavers--regardiess of whather thay become pilota.
These data point to a curious conclusicn: Whareas thoe Air Force may be a good
placa to work (as svidenced by the positive correlations with the occupational

"itema), It may not bs such a gcod piece to fly.
Correiations Within the |/0 Predicter Sat

To examine the corraiations within ths 1/0 pradictor sat, we developed
four corrsiation matrices, bresaking the survey sampie out by the two cohart
groups and pliiot vs. nonpilot utiliization areas. The rsau!tant matrices reveal
a consistent and fair!y powertul set of positive corraiastions. Of the 112
pairwise corrciation cosfficienta, 93 are significant (p < .05) and positive;
only sight are nagative (none signiticant}. Correspondingly, the correlations
tetween Inorient and Ocoriant are consistentiy positive:

1965-74 Nonpilots r= .23, p < .cO
1866--74 Pliots r o= .23, p < .00
1976-80 Kenpilots r = .04, n.s,

1876-80 Ptiots L= .12, p < .00



These results clearly refute any notion of a negative relationship or
tradectf between an individual's occupationa! and institutional orientations.
At iesst tor these se!f-reported reascns for entering the Air Force, there is
@ positive /0 relationghip. These findings match those by McCioy and Clover
(1S88), which also failed tc detect a negative /0 relationship.

These findings warrant replication with ditferent populations, other i/0
items, and differant bshavioral settings. |(f supported, they have a ciear
practica: app!ication: Far from opposing sach other, | and O orientations
sesm to compiemant eacn other. An individual who is serving for (altruistic,
duty-oriented) institutiona! reasons may aisc serve for (relatively seitigh,
caleculated) occupational reasong. As & consequence, initiatives ty senior
leadership to curb the rising tide of occupationally uriented “careerism” and
replace it with ingtitutional values should bes reconsidered.

implications

These findings have saveral clear implications, both for the research
community and ftor selaction/parsonne!l policy:

1. Qccupationally oriented nonpiiot candidates will most likely be
keapars, particularly those attractsd by job security, bensfits, and the
opportunity for training.

2. Pilot candidates with a strong desire to fiy (as evidenced by ss!f-
repart or prior tlying expsriencs) wi!! bs poor retsinars. Likewise, pilot
candidates intsrested primarily in tha Air Force's training opportunities will
bs poor retainers.

3. Personne! initiatives that threaten benefits and job security will
impair retention,

4. Selection and training initiatives that attempt to replace
“carear ist” orientations with institutional orientations should ba
reconsidered. institutions! snd occupaticnai crientations apgpsar tc bDa
compiementary, rather than contradictery. Furthermorg, &n occupaticna!l
oriantation positively predicts highar retention.
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. Seiection for Rstention:
fAaport ot ths ATC Qtficar Seiection Study Group

William H. Cumnings
Dstanae Systems Management Colisge
Ft. Belvoir, Virginia 22089

Abatract

This study axaminad = cohart fila of 148,586 ofticers, with
survay reaponses from 8,408 of these officers, to detsriine
attridutes of cfficer candidates that predict ratention in the
Active Duty Air Force. Variables that reifiably (p < .03) pracict
retention include: source of vommission, collegs cost, military
ordsr of merit, reason for joining ths Air Force, preconmisgioning
pitot rating, and {amily background {income, mobility, military
background, and sociosconomic status). Regression modals
succanded in accounting for 12 to 72 percent of tha variance in
ratention behavior, depending upon the specific group studiad.

Carstul screening and selection of applicante is a traditiona! concern
of the military servicgz. Howavar, sven tha most capabls candidste may havs
littie vaiue for a retention-orianted force {(such as the Air Force) it hig/har
liksl ihosd of carser retention is low. iIn sddition to producing carser-
oriented warriors, scientists, and tschnicians, the Air Force fregquently
becomes a valuabis training conduit tor civilian induatry. This problem has
becoms particulariy seriocus for the plict forece in recent vears. It is
claariy in the service's interest to asccess candidates with known retenticn
cheracter istics--most often those who are |ikely “kespers.”

On the other hand, & priori identification of candidates likely to be
ksspers is nn sasy ma ter. The voluminous turnover {iteraturs providas onty
limited information on . rassiection predictors. Thae primary focus of the work
on turnove: has been postssisction predictors (e.g., Gibb, Nontasak, & Doigin,
1688; Watson & Appe!, 1888), although some studies examined pressiection
pradictors fo~ popuiaticns very different from officer candidates (finmtuan &
Alley, 1983; Ward & Tan, 1885). Furthermore, most studiss examined retatively
short-term turnover (Cook & Morrison, 1983; Shenk, Watson, & Haze!, 1673) or
turnover intant (Dunn & Feiler, 1983; Gibb et al., 1988), rather than actua!

T turnover .

The asnior isadership ot Air Training Command sddressed this probiem to
the Ofticer Selection Study Group in Octobar, 1988. The Group's charter was
to identity stiributes of officer candidates that predict success (with an
erphesis on retention) in tha Active Duty Air Force. Wa had tull sccess to
and cuoperaticn from the Air Force's personne! and scientific comunities.
Through thase resources, wa had access to ali avaiiable Air Foarce personnsi
fiias, as we!!l as the technology to develiop naw dats coilection instrumants.
An important qualitication, howaver, wes that our final report was due within
zevan months, tor submiagion t0 the Air Force senior ieaderghip. This
combingticn of maximum gCuese 0 resources, maximum visibility, ano minimun
turneround time quick!y gatablishad the project's direction,




T Method

Ths basic szudy plan was to saxsmine descriptive statistics and build a
multiple |inear ragragsion mode! to predict retanticn behavior from all
available pracommissioning attributas of officer candidates. Data sourcas
consisted of axisting dats filss and 2 survey crazted specifically for this
study. Bacauts tha Air Force accesses officers from a veristy nf backgrounds
and smploys tham in a variety of duty sreas, the study was stratifisd by both
commigsioning source and utilization catagory. Tha study was further
stratifisd by date of entry, since the basic Jata fila covarsd a wide span ot
sntry datas (19685-88).

Stydy Populaticn File

The Study Poputation Fils combinad siemants of axisting tiiss and
contained records for 149,566 cotticars. These racords were sxtracted from the
Air Forca Human Rescurces Laboratory’'s (AFHRL) Officer Mistorical Protils,
with the toliowing criteria: |lina officer; commissionad through 0TS, ROTC, or
USAFA; Total Active Fadera! Military Service Date (TAFMSD) of 1955-84, and
currantly on activa duty or with a verifiabie separation/retirement dste. The
Officear Historical Profile containac three catagories of dnta svaiiable
through the personne! system: (s) entry data, such as homs of racord, sourcs
of commission, athnic group, sex, and marital status; (b} duty history, such
as aapignment history, promaticn reccrd, and Otficer Effectivsneas Report
(OER) data; and (c) ssparation dats, such as sapsration date and reason.

This extract formed the cors of the cohort data base end dafinad the
study's population. Tha foilowing additionai data wisments wers axtracted
from supporting files: (a) standardized test scoras, including Air Force
Oificer Qualifying Test (AFOQT), SAT, and ACT scorea, as avaliable: (b) USAFA
application data, for sil Academy graduates; (c) sdditional psrsonne! system
dats (eiemsnts not availablie through the Offlcer Historical Profiia),
including undergraduate academic institution, AFROTC detschment, and cverassas
tour data; and (d) collsge dats, to categorize major colleges by cost,
seiectivity, religious affilistion, size, and athiatic conference.

Survey File

Although the supporting files provided a wealth ot background dsta, they
wearse not designed to pradict retention. Conssquentiy, the variables from
these fiiss were unilikely to account for an appreciable amount of the variance
in retasntion bohavior. Theretors, ths study group constructed the Officer
Accession Charactaristics Survey to retroactively massure preselection and
precommissioning data as accurate!v &s possibie. The survey contalinsd 93
_items snd covered eight broad sreas: ‘amily and geographical background,
esrly military sxposure, initia! antry decision factora, previous empicoyment,
high schoo! and college activitias (both athletic and nonathletic), kay life
evants, fiying interest and expariencs, snd initial mil!tary expactations and
axpariances. Most (tems took the form of biodata or bsckground information.
Where possible, questions raferencad cbjectiva, verifiabie events, in order to
aid recatl, increass socuracy, and facilitate Impismantation. Cf a tota! of
165,284 aurvey packages mailed out, 9,408 {(61.6X) were raturned in usable form.
Study Design

Bacauss of maturation difisrancea, the criterion for success was definad
dittersently for each cohort group. For the 1965-74 Cohart Group, ~“success’
was de?tined as ratention to 14 years of Tote! Active Fedeial Military Service
(TAFMS) , the point st which tha officer attrition curva stabillzse. (Ninaty-
seven percent of olficers who reach the 14-year mark stay to ratirement).
Success for the 1975-80 Cohort Group was definad as ratention to 8 yesrs (the
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point at which all officers have served their initial coumnitment, pius ona
yaar), since thess officers have not yet had the opportunity to stay to 14
ysara. The 1881-84 Cohort Group was delsted from the present anaiyses but was
ragsrved for future anaivyses as these officers mature to a minimum criterion
of 8 ysars.

The Study Population Anaiyses used the fuli cchort population ot 146,566
officers but wera rastricted to Study Popuiation File data. Thase analyses
were stratified by Zohort Group (19€6-74 snd 1875-80), Commissisning Source
(USAFA, 0TS Non-Prior Service, OTS Prior Service, and AFROTC), and Utitization
Arsa (Pilot, Navigator, Engineer, and Other; 32 csl!ls totel). The Combinad
Ansiyses usad both Study Population Fila data and Survey Fiia data but wsera
restrictsd to the survey sampie of 2,408 officers. Thess analyses wera
stratified by Cohort Group, Commissioning Source, ang Utilization Arga (Pi!ots
and Nonpllotas only, due to the smaller number of subjects avaiiabis on the
survey file). Combinad Analyses were omittad for the 1365-74 OTS Frior
. Service Pilots, dus t0 the unaxpsztad!y smali numbsr of subjects, 46, in this
celi, This datetion left 15 cel!ls In the Combined Analysas,

Resuits and Discussion

Two types cf resulits are presentad here: (a) sffects of key predictor
variablesa on ratertion and (b) results of the muitipl!e !insar regrassion
mode! ing efforts.

Key Individual Predictors

Each variablis below is identitied a5 sithar a population (P) variablas,
based on the full cchort popuilation, or a survey (S) variable, bassd on the
survey sample. Tha .05 signiticancs lavel is used for reporting findings in
atl cagses. As z baseline, the overali retention level!s wers:

1966-74 Group 1975-80 Group
Study Population 34. 3% 67.8%
Survey Sampie 35.8% 86.6%

Retention was significantiy highar than averags for:

1. (P) Navigators, f{ollowed by piiots, enginesrs, and other officers,
raspactively.

2. (P) OTS Prior Sarvice graduates, fo!iowed by Academy graduates,
AFROTC graduates, and 0TS Non~-Prior Service gradusates, resspactively,
Arong 0TS graduates, Prior Service graduatss with up to 2ight years
prier an!isted time surpassed Non-Priar Ssrvice graduates.

3. (8) Officers whose parents were mi!itsry members or blua-coilar
workers, as opposed to whita-cofler workers or self-emploved.

4. (S) Ofticers whose parents wera career snlisted membdars, ss Opposed
to career officers. )

5. (P) Graduates of modarate-cost (85000 par yaar) coliages. Graduatss
ot high-cast co!lsges (37500 or more par ysar) had aignificantiy lower
retention.

8. (S) Officers whoss perents/fami! iss had higher mobliity.

7. (S) Ctiicers who stated they jcined the Air Ferce for job security.
8. (F) Academy graduates who were higher in ths Ml itary Order of
Marit.

9. (P) AFROTC engineer ing gradustes working in non-enginsaring
sfecialties (as oppoged to those worki.ng in enginaering specisitias.)
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Ratention was gignificantiy lower than averag: for:

10. (§) Oftticars from higher-income, more higi:iy educated families.
11, (B) Otficers who statsd theay joined the A - Force far training.
12. {S) Officers who had a civilian pilot rat.ang or large number of
fiying hours prior to entaring their commissiching program.

Amang tactors that had littie or no precictive vaiue in retention (cften
contradicting commoniy hs!d assumptions) were:

14, (P) SAT and AFOIY scores.

16. (S) Colisge GPA atthough high schoo! class standing correlated
ragativety for Nonpiicts).

16. (S} High school and college activities (sportg and non-sports).

17. (S) Scouting sxpartence {including Eagis Scouts).

18, (%) Work histary {including nawspaper delivary sxperiance).

19, (S) Geographic ragion (at time of high school graduation).

20. (S) Kay life svents (i.s., age at first date, traffic ticket, stc.).

Regression Wodels .

Study Popuiation Anaiyses. A separats regressicn modei was constructed
for each of the 16 cells (four commisgioning sources X four utilizmtion areas)
for ssch cohort group. The Study Popuiation Fiie containad seventy-asven
candidate varisbles, For the 1865-74 Cohort Group, R? values ranged fram .006
to .C23, with ¢two caiis faillng to gensrate s mede! (i.e., no variables
significantiy predicted retentian}. For the 1875-80 Cohort Group, the R®
veiuas ranged from ,009 to .C34. Thase valusse are obvicusiy quite icw, at
best accounting for some thres psrcent of the variance in ratsntion. Thesa
rasuits indicate that the precommissioning data currently coliscted by the
parsorne! system are insufficient to enhance current sslection procsduras and
improve retention. Furthermors, they are ingsufficient to even accuratsly
predict ratention trends.

Combined Analysss. A ssparute regression modsi was conatructed for each
cat! in tha 1985-74 Cohort Group (7 ceilis) and 1976-80 Cohort Group (8 ceiis}.
For the 1965-74 Cohort Group, the R® valusz ranged from .193 to .680, with a
madian R® of ,246. For the !'876-80 Cohort Group, the R? vaiues ranged from
.230 to .962, with 8 median R® of .422. (Tha .860 and .982 values are basad
on two OTS Prior Service cells, with high retention rates and ralatively small
cell sizes.)}

The ragression modeis ware cross~-validated by a jack-knifing procedurs,
in which each subjesct was sequentially removed from the sampie, 8 new
regression mode) constructed, and the model ussed to predict that subjact's

"ratention behavicr. For the 1985-74 Cohort Group, cross-validated R® values
ranged from .135 to .331, with a median R* of .177. For the 1976-80 Cohort
Group. the R® values ranged from .122 to .723, with a median R* of .280.

Thase cross-validated coetficients show soma drop from the original values but
s substantial amount of “true variance” captured by the originsi models, as
wall,

Conclusion

The Combined Ana:iyses demonatrate that we csn predict substantial
varignce in ratention behavior from a precommissioning parspective. More
impartant, tha Alr Force can usa these variables to anhance current selacticn
procedurss by saiecting cfficer candidates with a view to their |ike!ihcod ot
retention. This could be sccomp! Ished by including & "Retention index™ in
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aach applicant’s selaction package. However, this incressed prediction/
gelection powsar cannct be obtained without substantiaiiy enhancing our current
eppiicant information., ATC's Commissioning Programg Dirgctorate is now
sxamining bcth the utiiity and poiicy impiications of this approagch,
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Performance Feedback:
Can an Expert Systew Assist Air Force Managers With This Task?
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Abstract

This manuscript examines the possible application of expert
systems technology te the managerial task of performance feedback.
Proponents of expert systems sargue that these knowledge rich systems
can provide managers with assistance in accompiishing tasks such as
performance feedback. In this manuscript, one such expert system,
Performance Mentor, is described. In addition, empirical findings are
presented using this expert system and Air Force managers.

In May 1987, the senlor leadership of the Air Force embarked on a review
of the officer corps’ performance appraisal system (Dalton, May 18, 1987). In
early 1988, a similar review of the enlisted performance appralsal svstem was
launched (AFP 39-15, May 1, 1589). Today, the Air Force has two new
performance appraisal sgystems, the Officer Evaluation System (OES) and <he
Enlisted Evaluation Systom (EES). The heart of both appraisal systems is the
performance feedback sescion conducted by the immsdiate supervisor. These
feedback sessions involve the supervisor sicting down with the employee for
the sole purpose of providing work-related performance information.

Performance Feedback Process

Providing performance feedback to employees is considered one of the most
important activities within an organization (Stoner & Wankel, 1986), and yet
one of the most difficult for managers to perform (lvancevich, Donnelly, &
Gibson, 1986). Larson (1984) argues that feedback about an individual’s
performance is an ‘ntegral component of any organizationzl comtrol system.
Without it, chang.: in performance only occurs by accident. Unfortunately,
supervisors seem to resist giving perforcance feedback, particularly if the
feedback is negarive in nature (Fisher, 1979). However, Hawkins, Penley, and
Pererson (1981) found that employees’ performance ratings were higher for
those employees who reported receiving high levels of performance
coamunication from their supervisors. Thus, it is imperative that
organizations like the Air Force ensure that managers not only provide
performance feedback, but that those managers do it well.

Managers find it difficult te provide performance <feedback to their
subordinates for two primary reasons. The first is that managers realize they
do not possess the necessary skills (knowledge, cognitions, and behaviors) to
effectively perform the task of giving negative feedback (Carzoll, 1982;
Lefton, 1985). Because they do not possess these skills, managers realize
that performing this task ineffectively could damage or destroy the
interpersonal relationships they have developed with their subordinates.
Second, having come to this conclusion about their skill deficziencies,
oanagers develiop low self-efficacy cxpectations (Bandura, 1977; Bandura &
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Schunk, 1981) about their ability to successfully provide negative feedback
while maintaining a positive interpersonal relatiouship with that subordinate.

Since Maier (1938) wrocte that the reason for the failure to provide
performance feedback was attributable to a lack of managerial skill,
organizational practiticners and management scholars alike have attempted
three different ways to provide inexperienced managers with the necessary
knowledge base to effectively conduct feedback sessions. These methods
(social learning, training, and education) have not been particularly
successful,

A potential solution to this problam could be the use of expert systems.
Expert systems that claip to provide managers with the necessary knowledge and
skills to perform such managerial <functions as gplanning, organizing,
directing, and controiling are curreantly being develcped (Silverman, 1887},
More recently, expert systems that claim to provide managers with the
necessary knowledge and skills to perform managerial tasks such as providing
performance feedback have appeared (Blanning, 1987; Kearsley, 1987). One of
those, Performance Mentor, seems particularly useful to Air Force managers.

Performance Mentor

Performance Mentor is a commercially available rule-based expert system
with cver 350 ruies. According to the developers, the advice provided by the
system is based on a massive literature search by the knowledge engineer and
utilizes material from over 100 sources (Schlitz, 1586). Performance Mentor
is designed to assist the manager in the feedback precess, not in the
evaluation. The first step for a uew user of Parformance Mentor is to profile
himself/herself and the organization. The managerial profile is done by
selecting descriptive terms {e.g. relaxed, charming, precise, cautious) from
59 different terms offered by the sofrware. Similarly, the manager selects
from 45 terms (e.g isolated, pragmatic, free, friendly) to profile the
workplace. To coaplete the workplace profile and managerial style profile, 38
multiple choice questions are asked. They deal with such things as the user's
experience giving performance appraisals. This information is stored by the
system in a separate database so that it can be updated when changes occur.

Next, the software asks the manager to profile each of his/her
subordinates. Using 68 terms similar to those used for the manager, each
subordinate would be described. After completing these profiles, the manager
can obtain advice from Parformance Mentor. During an advisory session, the
syscem asks a saries of 66 multiple choice questions. These deal with such
xatters as the particuiar person’s experience on the job and his/her responses
to previous performance feedback sessions. Performance Mentor also asks the
manager tc describe the immediate work setting and the type of feedback which
will be provided te the subordinate. The systeam then uses all of this
information to recommend a verformance feedback interviewing strategy for each
superior-subordinate dyad. These reports typically run two to four pages.
While reviewing the advice on the screen, it Is possibie ro get explanations
as to wny that advice is being given. Those explanations frequently serve to
teach the user the “"why” behind recommendations.

Performance Mentcr takes a broad approach to perfermance feedback. It
incorporates empirical findings from the feedback literature as well as from
the literature about human relations, interpersonal communications, and
personalicy. For these reasons. Performance Mentor seews to provide a
complete and realistic recommendation on how to conduct performance feedback
interviews.




While the claiws of proponents of expert systems such as Performance
Mentor seem premising, those claims have not bean supported by carefully
coilected, objective rescarch data as opposed to more subjective, anecdotal
reports from users. As Dr. Arie Lewin (1986) said at the 1986 Annual Academy
of HManagement Conference, ®Wnether these new systems heip managers is still a
guestioa to be answered. We just don’t know. At present, we are working on
taith.”

Expiricsl Finding

Peterson (1988) designed an experiment to test this question using
Ferformance Mentor. The subjects (N=67) were all Air Force managers. Half of
the managere used the exrert system vhile the other half did net. The
subjects performed the role of a supervisor of three purchasing agents. The
setring was a highly reali:tic task involving excvensive paper documentation of
performance as well as a 15 minute long videotape ¢f the individual to be
evaluated showing hix ar work.

The impertant poin: was not the actual performance appraisal evaluatien
(which was designed to be negative), but the feedback session. 1In this study,
the focus was on the managers ability to identify the appropriate behaviorr
for & negative performance feedback session. The subjects had to specify what
they felt where the ten correct belaviors from a list of 50 possible
behavioral responses which included both correct things te do such as
"acknowledge his experience and tell him you know he can do the job if he
wants To" and incorrect things te do such as "demand an explanation for his
sloppy ordering over the last six months.” In addition, the list of possible
behavioral responses alss included some neutral behavioral respounses such as
"call the individual in immediately." These responses are not intended for
sharing information cr rfeelings; they are used only to cpen the lines of
compunication for more meaningful communication later on (Verderber, 1981).

The results clearly support the hypothesis that an expert systems can
really help Air Force maragers do their jobs better. Managers using the
expert system performed 400 percent better on the task of identifying correct
behavioral responses than the managers nct using the expert systea. Further
support for the hypothesis can be gleaned by eramining the number of incorrect
behaviors chosen by the two groups. Managers using the expert system
identified fewer of the incorrect behaviors as being appropriate than did the
managers not using the system (6% versus 17¥%). These findings are
significantly differert at the .05 lavel using the student's t-test statistic.
Whether these managers would follow through on their intentions and
effectively apply that knowledge is another issuz. Buf, these results suggest
that the potential is there since the expert system did aid the mangers in
ldentifyiug both the proper behavicral responses and the improper behavisral
respenses.

Cne aspect which was not directly tested or analyzed, but which was
voservad, was that the use of the expert sysvem, while substancially iamproving
the quality of the process, seemed to slow down the decision process. On the
average, 1t took managers using the expert zystem 15 ainutes more to come to a
decisinn than it did the managers not using the expert system. From a
cost/benelit perspective, cthe use of the expert system still appeared
worthwhile considering the increase in appropriate behavioral responses
achieved over this period of time. This type cf information will be essencial
as one evalustes the cests and benefits of the application of expert systems
to managerial tasks.
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Implications

The results above suggest a number of important implications for managers
and the Air Force. First, while managers are not generally trained in
providing periormance feedback, the training involved in this study was
extremely brief, and yet it yielded good results. If similar brief training
sessions yield similar results with other expert systems, then, training tiwe
and training costs can be reduced using expert systems. This would mean that
new Air Force managers could more rapidly reach the levels of effectiveness of
experienced managers,

Another implication is that the use of an expert system will slow the
decision msaking process, but will provide a better solution co the specific
performance feedback situvation. While most computer technology Is billed as
providing information faster, expert systems may actually slow the process.
In this study, the expert system slowed the manager’'s decision-making by about
fifteen minutes, but increased their performance feedback knowledge fourfold.
This slowing of the decision process seems to be beneficial in that it allows
more alternatives to be examined than would be examined without the system. |
This certainly seems like a reasonable tradeoff given the importance of !
providing performance feedback to subordinates and the difficulty that ‘
managers have with this managerial task.

A final implication for organizations is that if expert systems can
provide expert advice on one managerial task, they may be able to provide
advice on many of the other managerial tasks that face managers. The results
of this study show that expert systems can do these things quite impressively.

The challerige of the future for organizations will be extracting and
organizing the knowledge they have regarding the various manageriai tasks to
be used in builiding expert systems. The knowledge and technology to do this
are aow available.

Conclusions

Clearly, then, managers and organizations may benefit from the use of
expert systems even for aress of administration which are not roucine and
quantifiable. Furchermore, the authors believe that this study and future
research into managerial expert systems will provide management scholars and
practicing managers with the knowledge and skills necessary to perform complex
managerial tasks such as providing performance feedback in & confident,
professional, and humane manner. By so doing, organizations will experience
an increase in human preductivity which is ultimately what organizations pay
managers to achieve.
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Factors Affeciing Career Decisions of Air Force Female Aviators

Second Licutenan: Eeih L. Schissel
United Sistes Air farce Aczdemy

This articie examines the career decision factors of Air Force
female aviators. The msjor decision faclors differ depending on the
cited career intention. Family concerns, die in large part to the
current joint spouse policy, sre the primery decision factor for sll
female aviglors. Job satisfaciion concerns are minor in comparison
to overall cereer concerns. Femaie gviators cite limited command
oppariunity and the effects of current combat excliusion laws and
policies s maior caresr cecision {acters. The current policies
reg2rding combat exclusion and joint spcuse are seen as structural
barriers to career advancemsent.

Alter & “ruling by the Cariidian Human Rights Tribunal that combat exclusior:
was discriminatory,” the ensuing integration of women into combat roles in the
Canadian forces began in March of 1989 (Bird, 1989, p. 16). The events in Canada
and the more recent Unjted States invasion of Panama have resurfaced the
Gebate over the validity of current United States laws and policies excluding
womean from combat rofes.

A debuie gired on Face the Natian darely a week after the United Ststes
began withdrawal of treops from Panama (Stahl, 1990). Representative Pat
Schroeder, who favors allowing women in combat, debated the validity of reasons
cited by Brian Mitchell, author of The Weak Link, for keeping women out of
combat roles. Congresswoman Schroeder recommended a four-year trial of
integrating women into combat roles, similar to the trial that preceded the fuli
role integration of women into the Canadian forces.

Currently, the Air Force contiriues to redefine combat aircraft and missions.
These efforts have resulted in opening 98 percent of all czreer fields and 96
perceni & all positions to women (Bird, 1982). Unforivaately the 4 percent of the
resiricied positions include some of the most coveted jobs it the service
including flying bomber and {ighter aircraft. Those positions, in fighters and
bombers, are also part of the traditional path to key command positions and




high-level promotions.

~Previous research into the combat exclusion issue focused upat ihs opinion
of female pilots in the United States Air Force (USAF) as to whether they fefi they
could perform the combat mission (Peterson, 1988). The conclusions of this aludy
showed that USAF women pilots not onty felt that they had the sbilisy to fty
combat miasions, but that not being allowed to fly combat ai-ceafl hindered their
caresr and haited upward progression

Further research into military women's perceptions (e.g., integrstion {ssues
and the opportunity for advancement) was conducied in &8 Governaen? Brecutive
survey which focused on the opinions of senicr women Lice officers (9-5, 0-6 and
0-7j within the Department of Defense (Saerwood, 1989). The resuits of this
survey indicsted that women {cel that they ae not advancing fast enough in
their military careers, and they cited Loth struciural barriers (preseated by the
combat exciusion 1sws and palicies) and cultural barciers (eg., sexual harassment
and intersction with superiors).

Previous research suggests that women face both cultural and structural
barciers as iLey progress in the military. in light of recent events regaiding
woxen in combat, this study solicits the pereepiions of those women most
afiected by these barriers-- Air Force female sviators. Winat do these women
considar zs factors affecting their future cereer decisions?

Method

The cescriptive data repocted heve are & small part of a larget 2cudy of
{emale A0 Force avisiors who are members of Women Miiizary Aviste:s, Inc.
(WMA). The survey responden's, pilots and nzvigeiore, completed a 140-item
questivanaite that incieded virous demographic questions and dcih cultural and
structural sttitudinsl quesiions. The questionnaire, sent out ia ezrly November,
drew responses from 120 active duty Air Force femaie svigiors (a S3 perzent
relurn raie). These officers represent aspreximately 22 percent of the total
populaition of Air Force female aviatory. An ideal study would include al! Air
Focce female aviziors, but time and cott constraints prohidited a tizre
comprenensise survey. However, there is no reason o believe that ihis sample
dozs oot sdequately represent the views of all Air Foroce female aviators.

Dempgrenhicatly, the survey resnondente are divarss in terms of age vesra of
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servace, sulitacy rank. sud major command affiliation
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Resuits

Table 1 presents a comparison of female aviaiors who indicated their future
career intentions (ie, remain, separate, or undecided). These three sampiles of
women svistors were anatyzed by career decision factors {ie., family, job, career,
snd other).

Tabie 1
CAREER DBCISION FACTOR
N Family Job  Career Other®

Remain in AF 36 41.7% 139% 33.3% 11.i%

'CAREER Separate 36 S583% 111% 250%  56%
TiXTENTION
Undecided 37 459%  243% 162%  135%

*Content anatysis of written stsiemants showed no distinct pettern of concerns

Regis dless of career intentions, family concerns are o3t often cited as a
facior for fulure career decisions. When asked to rate their number one famity
coacern, 44 parecent of Lhe respandents indicsted that the joint spouse assignment
policy was & najor dissatisfaction. However, family concerns are lessened for
thnse womer who plan to remain in the Air Force.

The sesond greatest concern was reported (¢ be career factors which
iacreas for thos: who plan to make the Air Force a career. Thirty-six percent of
ihs womei's career concerne centered sround structural barriers imposed by
conabs’ exciusion '‘aws (L., promotion opportunity, limited command spportunity
and couabai reciriciions). While not s majority, the remaining concerns were

ey 7 - i andre 7 TN PSPy
Gividad smoggot oight diverse categoriss.

The third fector dealt with job concerns (eg., lack of responsibility and extra
military duties beyond flying). Althougn this category was rated relatively low in
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.mmmtothemma 30 percent of those surveyed listed assignment locsiion
asiheir primsry job concern. For those undecidad, there is a shift from family
-and caresr concerns 10 concera about job satisfaction.

Discussion

The resuiis of the study seem (o indicote a relaticnship between career
intentions anc caroer decisson factors. Regardiess of indicated career intention,
family concerns play a msjor role in career decision for Air Foroe female aviators.
Appraximately one-lhird pian 1o separate from the Air Foroe, ciling iamily
concerns as the reason. The remsining twe-thirds of the women (ie., undecided
and pien 1o stay) aisc report that the current joint spouse policy is a major factor
in their future career decision.

These women who are still undecided sbout their career cite [amily conicerns
23 8 pritary career decision factor; however, they also are concerned with job
satisfaction. S.ce they are undecided about their future cereer, their focus is on
daily job satisiiction-- is this a job upon which to deveiop a career?

' For women: who plan to make the Air Force & career, family concerns are siiil
paramount. These women have accepted some type of balance, ranging {rom
coziplete sacrifice of femilial roles 10 an assumption of multiple rofes as worker,
wile, snd mother. Now, sn incressed factor becomes career concerns. They like
their jobs, but are concerned shbout career progression, specifically relaied to the
issue of combai roles. Eighry-five perceni citad limited command oppartunites
and combat exclusicn iaws as deterrents Lo career progression. In comparisoti to
the Goverament Erecutive survey (in which S5 percent of senior female cYicers
repaortied that women are not advancing fast enough), 75 percent of the surveyed
female avisiors feel women sre not advancing fast enough. Their more negetive
disparity in opinica may reflect how they are affected daily by the current
combat exciusion laws end policies—- they can't fly fighter airaraft which oftes
lead to key command positions.

Coociusi

Today, with the retention problems among avisiiors, Air Forc: lesders must
seek solutions to retain fiyers. To retain female aviators, siructucat barriers must
be eliminated. Present combat exclusion laws and policics are majar career
decision {actors. These laws and policies aeed 10 be rescinded iu erder in retais




fam&ictmm »
‘Ehih’:mmba exﬁmuﬂ‘s afect primarily women, joitt spouse issues are i
ini copcern for both men &nd wossen gviators; it i2 oot geader specific. i
mmu&fmmmtmsmmmm@ambe&m upon
career decitinns of avistors can only add to the current manpower crisis. 1t is
itme o implement policies 1o retain our highly tralsed aviaiors, both mea and
women.
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~-Rerson-Situation Effeets in the Prediction of Organizational Commitment’

L. Alan Witt, Ph.D.
Weatern Illinois University
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Defense Equal Opportunity Management Institute

Abstract

Hecent research (Eisenberger, Huntingiton, Hutchninson, & Sowa,
1386; Kottke & Sharafinski, 1988) suggests that the individual®s
perception of organizational support forms a siganificant component
of the individual's commitment to the organization. Fcllowing
recent develcpments in affect research, the present study examined
the interaction between dispositional positive affect and
organizational support in the prediction of organizational
commitment. Data coliected from personnel working in a Department
of Defense training facillity indicated that positive affect
medsraled the relationship betueen perceptions of organizational
support and corganizational commitment., These results have
implications for research on organizational commitment.

For some time now, organizational researchers have studisd the construct
of organiziational commitment and its relationships with various situational
characteristica, attitudes, and behaviors. Commitment is an issue aof
conajderable importance to the Department of Defense. Indeed, research has
been based on the explicit assumptions that commitment is a potential
determinant of performance (DeCotiis & Summers, 1987), turnover and
absenteeism (Zaccaro & Collims, 1988), and prosocial behavior (O'Reilly &
Chatman, 1986) and that the primary antecedents of commitment are within
commrnd's ability to influence (Angle & Perry, 1983).

The objective ¢f the present study was to further expiore the conceptual
bounds of organizational commjitment. Adopting an interacticnal psychology
perspective, the introduction draws paralleis between research on
organizaticnal commitment and related concepts at the situation and person
levels, namely organizational support and dispositional positive affect.

While studies of organizational commitment have examined both person and
situational veriables, they have seldom examined the interaction between
person and sjtuational antecedents of commitient. Proponents of the
jnteractional psychology perspective 3sseri that behavior i3 a funotion of an
interaction between the person and situation. The person is seen as an active
participant in the interaction prccess, changing the situation and deing
changed by it (Terborg, 1981). This perspective promotes explicit assessment
of situational variance in cues, rewards, or opportunities and individual
variance in cognitions. abilitfes, or motivation. However, an iamportant
element on the person side of the jinteraction has be—u overiodked:
dispositional positive effect.

ITats paper reflecis the opinion of the authers only and should not be
construed as officizl policy of the Department of Defense or any organization.
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To predict organizational commitment, we examined situational variance in
rewards and opportunities operaticnalized as the individual's perceptions of
suppori given by the organization. Individual variance in affect was assessed
in terms of the individual's dispositicnal positive affect.

& considerable literature has examined the situational antecedents of
conmitment. Recent research (Eisenberger, Huntington, Hutchinson, & Sowa,
1965; Kottke & Sharafinski, 1988) suggests that the individual's perceptions
of organizational support have a significant bearing on coamitment to the
organizacion. Eisenberger et al. {1986) argued t>-* individuais who
cansistently receive formal support from the organization (e.g., provision of
necessary equipment and time to get work done, organization leaders "standing
up* for individuals under fire) and informal support frow their ccllaagues
(e.g., assistance with a heavy work load, exotional help in times of stress)
are more likely to be committed te the organization.

Attempts to identify person-level influences of coxzmitament have focused
on such factors as demographic variables, attributional tendencies, and
stress. We suggest that an individual componeat of cozmiteent to the
organization is the individual's dispositicnal pesitive affect.

Recent daveleopments in affect theory and measuremsnt indicates that
positive and negative affect are independent dimensions of disposition (Diener
& Emmons, 1935). Positive affect has been defined as "reflecting the extent
to which a person feels enthusiastic, active, and alsrt® (Watson, Clark, &
Tellegen, 1388, p. 1063). Indiviauals nigh in positive affect tend to
experience high energy, full concentration, and plezsurable engagement,
whereas individuals low in positive affect tend to experience lethargy and
sadness.

In line with the definition of positive affect, we nypothesized that
positive affect scores would be positively correlated with perceptions of
organizational support and commitment. Individuals who are dispositionally
more enthusiastic and enere=tic gay be more likely to perceive greater support
from the organization and manifest commitment to it.

In line with the interactional psychology perspective, we expeclted
perceptions of support to differentially account for variance in
organizational commitment among individuals with different levels of
dispositional positive affect.

Since individuals low in positive affect tend to be sadder and more
letnargie, it is likelv that they would look more to the work environment in
the development of their commjtment; because individuals high in positive
affect tend to be dispositionally enthusiastic, the worx environment would be
less salient in the development of their comaitment. Thus, perceptions of
organizational support shoula be more highly correlated wiin organizational
commitment among individuals low in positive affect than among individuals
high i{n positive affect.

Method

Forty-aine (58%) of the 83 avallable personnel working in a DoD training
facility in the eastern U.S. voluntarily and anonymously completed an
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““organizational survey including the Eisenberger et al. (1986) measure of
" perceived organizational support (X = 47.17, SD = 6.5, alpha = .94), the
Watson, Clark, & Tellegen (1986) positive affect scale (¥ = 35.37; SD = 7.4;
aipha =2 .97), 3na the Erebiniak and Alutto (1§72